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Timber 
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“Shese Bridge 


never fail through decay 


Reilly’s Improved Cre- 
osote Oil is sure protec- 
tion against timber decay. 
It is without a rival for the 
treatment of ties, bridge 
timbers, piles, etc., by the 
pressure process. 


Because it contains three 
fimes as much permanent 
body as the next best oil 
—because it is free from 
pitch, coal tar and other 
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adulterants—because 


it contains no volatile ele- \. ¢ 


ments to evaporate or 
wash out—it is the best 
oil made for the perma- 
nent preservation of wood 
by pressure treatment. 


Construction engineers 
and contractors every- 
where recognize its supe- 
riority and specify Reilly’s 
Improved Creosote Oil. 
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Republic Creosoting Company 
INDIANAPOLIS; INDIANA 


Minneapolis 


Seattle 


Mobile 


Norfolk 
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MacRae’s Blue Book 
(1s) 
America’s Greatest Buying Guide 


(BECAUSE) 
MacRae’s Blue Book is used by: 


Every officer of the United States Army, Navy and Corps of 
Engineers who buys or specifies government supplies. 








Every large contractor or contracting engineer. 





Every municipality in America of 20,000 or more inhabitants. 


Every official of every steam or electric railroad in America 
who buys or specifies. 


Every coal mine employing one hundred or more men, and 
every metal mine operating a stamp mill or concen- 
trator. 


Every ship, car or locomotive builder. 

Every large agricultural implement manufacturer. 
Every iron and steel mill. 

Every important hardware jobber. 

Every automobile manufacturer. 


Every export agency dealing in Railway Supplies, Building 
Material, Lumber, Iron and Steel Products, Machinery, 
Automobiles and parts. 


Every member National Metal Trades Association. 


And over four thousand other large manufacturing concerns 
in America. 


The circulation of the next issue of MacRae’s Blue Book in foreign 
countries will alone bring millions of dollars’ worth of contracts to those 
who are represented in it. Want any of this domestic or foreign business? 


MacRae’s Blue Book 


Railway Exchange | CHICAGO, ILL. 
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CLEAR THE STREETS (Wis, ViNtE® 


Snow 
eS Remover 


With the spread of Spanish Influenza, it’s up to the authorities of every city and community 

to op conserve the public health. You, the city engineers and city managers, are respon- ‘ 

sible for the health of the city’s people. Prevent colds that end in pneumonia by keeping Martin No. 20 
the streets clean, well drained, and sidewalks clear of snow, slushandmud. The MARTIN Reversible— 
will do the trick for you—will make a healthful town out of your town. Adjustable 


One MARTIN in your town this winter may be the primary means of saving 
lives. Your life. The value of the service rendered by the MARTIN can not 
be reckoned in money. And yet this inexpensive machine does save money, 
too. The MARTIN will do more work than 100 or more men with shovels. 
Saves a world of expensive labor and does the work rapidly. 


SNOW-PLOW, STREET GRADER, DITCHER, ROAD GRADER—four machines in one 


Use the MARTIN for a snow-plow and street cleaner in winter—use it for a ditcher 
and street grader in the summer. The MARTIN is useful the year around. 


10 DAYS’ FREE TRIAL = 


Try the Martin ten days at our risk. 
Failing to do all we claim, it may be 
shipped back at our expense. 


Send for Literature 


Learn all about the Martin and what] 
it will do for your community. RE 


Write today 


OWENSBORO DITCHER @ 
GRADER CO. 


P. 0. Box 300 OWENSBORO, KY. 


F. C. Austin 
SNOW REMOVER 


How are you planning to keep 
your streets, gutters and sidewalks 
clear of snow this winter? 


One man and team with an F. C. Austin 
Snow Remover will do the work of large 
gang of shovelers. Better get acquainted 
with this simple, practical machine. 






































PREPARE FOR SNOW 
REMOVAL! 


City and highway officials should 
plan now for the snow removal 
problems of the coming winter. 







Western Graders are rapid, eco- 
nomical snow removers. ‘Then in 
summer, they are most effective 
for building and keeping up roads. 


There is Austin-Western time and labor 
saving road machinery for every stage ot 
road making and maintenance—whether 
crushing and handling rock, scarifying, 
grading, rolling, oiling, sprinkling, sweep- 
ing, or conveying and hauling materials. 


Write for free Catalog 18, describing and illustrat- 
ing this complete Austin-Western Line. 


The Austin-Western Road 


Machinery Co. 
CHICAGO 






















A Snow Plow in winter— $ Write for information 
a Drag or Ditcher in ry now. Ask for Cata- 
summer. log SP 106. 


F. C. Austin Company, Inc. 


Railway Exchange Building, Chicago. 
30 Church Street, New York. 
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Here’s a Money-Saver for Highway 
Commissioners and Road Contractors 


Before you complete your plans for next Spring’s road work, investigate 
the “Ever Clean” Gravel Screen. 





Ask us to tell you how you can make the small pits and banks 
near your jobs yield you all the road-building material you 
need at a “‘dirt-cheap”’ price. 


Read What One User Says About the 
“EVER CLEAN” GRAVEL SCREEN 


‘“‘The Beach Mfg. Co.’s ‘Ever Clean’ Gravel Screen is the 
most satisfactory gravel screen we have ever seen, for sev- 
eral reasons. It will screen gravel damp or dry, and on 
account of the smaller perforations in the sand screen it 
does not waste any good material. It is more convenient 
to move from place to place than other screens of similar 
type.’’ Meredith & VanPatten, Adrian, Mich., Sep. 28, '18. 


If you want a screen that will turn out 150 yards of 
clean, well-graded gravel per day, write for further 
particulars now. 


Beach Manufacturing Co. 


CHARLOTTE, MICH. 








SOME OF THE THINGS WE MAKE 


Truss and Beam Bridges—Corrugated Culverts— : 
Cast Iron Culverts—Tamper Road Rollers—Road ‘ye 
Plows—Lever Road Drag—Road Graders—Fresno 
Scrapers—Wheeled Scrapers—Rooters—Crushers 
—Drag Scrapers—Dump Wagons. 


) 


WU 


POWER 
TAMPING 


means 


—permanent backfilling 
—lower tamping costs 
—faster and regular work 


a 


= ey 


SPECIFY 
WARREN 


Cast Iron Pipe 


For Water, Gas, Culverts, Sewers 


We specialize in Bell and Spigot 
and Flanged Special Castings. 
Also flexible Joint Pipe, Cylin- 
ders, Tubes, Milled and Plain 
Ends—High Pressure Fire Service 
Pipes. 
































PAWLING & HARNISCHFEGER CO. 


MILWAUKEE WISCONSIN 


Ask for Bulletin 8-C 


THE P. & H. POWER 
TRACTION TAMPER 


TT tS 


Warren Foundry & Machine Co. 


Sales Offices: 

Bowling Green Bldg., New York. 
201 Devonshire St., Boston, Mass. 
Works: Phillipsburg, N. J. 
‘‘Quality and Service Guaranteed” 


ct OS 
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A Word to the Wise! 


Protect your meters—with Ford Meter Boxes. 






Against freezing. Below zero temperature 


has no effect on meters installed in Ford Meter Boxes. 
Freezing impossible! 


Against tampering. Ford Meter Boxes pro- 


vide absolute all-year-’round protection! 


Against delays! You can double the day’s 


readings with Ford Meter Boxes on the job! 





































Ford Expansion Coupling is 












































an improved fitting for connect- 
pod Goan ing meters into straight line pipes 
of new 
FORD 
asi | — ym |The FORD METER Box Co. | 
: Wasasu, Inpiana,U.S.A. | 





NE 





Water Cleaning System if you wish it, 
or Drag Bucket type. 





| Gives out 
tremend- 








ous heat Also have TURBINE SEWER 
— Fs CLEANING MACHINE at Low Price. 





WE WILL PAY FREIGHT AND CHARGE TO BILL. 








USED IN We Ship Rods for Trial—whe else will do this? 
ANY 4 We also make a Rod that will float. Also Rods with 
POSITION wheels for conduit work, 
Made in sizes 
to meet every 


need. IiIlus- 
tration shows 
smallest size, 
which is eas- 


sae hand, AND CONDUIT RODS 


LOW FIRST No Deep Shoulder Cut for Couptings—Rods retain full size and strength 
a Investi JUMBO ROD 
LOW FUEL nvestigate our 


_ W. H. STEWART 


1614 Locust Street - - ST. LOUIS, MO. 
We recommend the ‘*Vulcan’’ for thawing frozen 129 George Street - " - BOSTON, MASS. | 
fire hydrants and pipe lines, and similar winter .  - 


work. Write for details and prices now. CANADA FACTORY, WALKERVILLE, ONT. 


ALGER SUPPLY CO. “Ghiaee _ aire COAST DELIVERIES MADE FROM SAN FRANCISCa 








**Chausse”’ 











“ay . 
ing Cars with one, two, three oP more 


is ¢ Conveyors 


7 OVER 
ONE THOUSAND 


Users Find It an Indispensable 
Saver of Time, Labor and Money 


For rapid, clean and economic loading and un- 
loading of cars, stacking coal, sand, ashes, and 
other loose material, as well as handling boxes, 
bags, crates and bulky packages of all kinds. 
One man and the Scoop Conveyor can do the 
work for which you now need from 6 to 12 men. 
Would that help the labor question any for you? 


Ask for our literature 


PORTABLE MACHINERY CO., Inc. 
Passaic, N. J. 


Nard 
st 
screen EBS? 


Scoop Grveyor~ 





Material Handling Problems 
Quickly Solved : 


We can furnish BELT CONVEYORS completely 
assembled in steel frames, ready to mount on sup- 
ports which you can construct cheaply and quickly 
on the ground from instructions we will furnish. 


, BELT CONVEYORS are 

Tell us-your conveying problems in as y/fal/ universally recognized as 
: : / the most adaptable, depend- 

much detail as possible and ask for our Pst BN SOE 
suggestions and quotations. We make LS , EL 7 conveying materials. They con- 


n or kno as sist of a Belt, Troughing Idlers, Re- 
“ portable belt co iainie —e turn Idlers, Drive End, Take-up End 


(he SCOOP CONVEYOR. 6) 3 y and Supports. For ordinary installa- 


tions, all these parts, except the Trough- 
| 1] ing and Return Idlers, can be purchased 
y/ out of stock from local supply houses., 


Over One Thousand L Sa J 
) / WE CAN FURNISH THE 
of these conveyors are Y TROUGHING AND: RETURN 


now in use handling IDLERS OUT, OF STOCK 


many kinds of material 4. — / Youcan save 50% in both time and 
money by installing your own belt 
conveyor from instructions we furnish 


Che a TROUGHER 


ms << PU 


C0: 


oe ep 
tw 


(PATENT ALLOWED ) 


THE CUSHION TROUGHER | and it will take a severe blow with- 

provides a resiliant support for the belt | out breaking, because it yields to the 

and increases its life. It is an idler of | blow. It will pay you to buy CUSHION 
unusual strength and wearing qualities; | TROUGHERS instead of new belts. 


Ask for our literature covering the CUSHION TROUGHER> 
It gives full information about our conveyors assembled in steel frames) 


Portable Machinery Company Inc. 
Passaic ~ N-J- 
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Motor Trucks as Operated in Municipal and County Service 
and in Highway Transportation 


MACK 5%-TON TRUCK AS OPERATED BY 
BOROUGH ASPHALT CO., NEW YORK CITY, 
HAULING STEAM ROAD ROLLER TO PLAT- 
FORM BY MEANS OF CAPSTAN WINCH. 





Printed as insert to Municipal and County Engineering, December, 1918, 
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MIGHTY BATTALIONS 


Behind the fighting fronts whole fleets of these MACK 
dreadnaughts are literally paving the way for democracy. 
They are building and repairing roads and bridges, hauling 
heavy material, and drawing large guns. 

Wrought of toughest steel for hardest service, MACK trucks stand 
up to the gruelling work in peace and war. Their selection, by 
engineers trained at the foremost military institutions in America, 


for the greatest contracting job on earth, is but a natural endorsement 
of the opinions expressed by thousands of MACK users the world over. 


Formidable in appearance— powerful in action— flexible in contro! 
—MACK trucks represent the nearest approach to satisfactory 
truck attainment. Sizes 1 to 7)4 tons. oN 


NEW YORK 
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KISSEL 
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N the big wheat farms, 
Kissel Trucks are pul- 

ling plows and cultivators 
through miles of open fields. 


In the cattle-growing coun- 
try, Kissel Trucks are trans- 
porting live stock 75 to 100 
miles to the stock yards. 


In the mountainous states 
where grow the aeroplane 
lumber, Kissel Trucks are 
swarming up ravines. 


‘In numerous states, Kissel 

Trucks are successfully tak- 

ing the place of tractors in 
% road-building. 


At Uncle Sam’s different 
cantonments, Kissel Trucks 
are employed 24 hours de- 
livering supplies for Ameri- 
ca’s future soldiers. 


With thousands of miles of 


TRUCKS IN 





Release men for the colors eliminate frans- 
portation delays—relieve the railroads and 
form an endless chain connecting the source of 
demand with the source of supply —— 


rural express routes, tying 
up the farm with the cities, 
Kissel Trucks are “keeping 
the home fires burning.” 


Many of the railroads 
through necessity, having 
eliminated the short haul, are 
employing Kissel Trucks. 


In every city in the country, 
Kissel Trucks are displacing 
horse-drawn equipment so 
that one man can do the 
work oi three. 


In the transportation de- 
partment of America’s 
greatest industries on 100% 
government work, Kissel 
Trucks are eliminating 
transportation delays. 


Ocean-going liners, destined 
for the boys “over there” 
wait impatiently at their 
wharves for the arrival of 
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WARTIME 


Kissel Trucks with badly 
needed equipment. 


A thousand and one new 
uses are being put up to 


| Kissel Trucks in every city, 


town and municipality in 
the country, because of the 
scarcity of men and rail- 
road equipment. Roads that , 
never before were thought 
passable are now hourly 
traversed by Kissel Trucks. 


Thus are Kissel Trucks 
meeting the un-heard-of 
demands which war dic- 
tates. Built for peaceful 
purposes, they are proving 
more than equal to war 
time emergencies. 


Kissel’s 10 years experience 


' in truck designing and con- 


struction has proven a na- ; 
tional transportation asset. 


Kissel Motor Car Co., Hartford, Wis., U.S. A. 


Bad roads cause motor truck transportation delays, thereby slowing up schedules 
Good roads eliminate delays and speed up shipments. 


and delaying shipments. 


Di } » 
not 1 ff . 
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GENERAL UTILITY 
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Full recognition has at last been granted the motor truck. 
There is no better proof of this than that roads are now de- 
signed to carry truck traffic, are built with trucks, are made 
possible by the requirements and benefits of trucking, and are 
paid for from the license fees and earnings of trucks and other 
motor vehicles. The truck is the pivot around which the en- 
tire better roads movement is turning. Every worker in the 
highway field, no matter what his interest, is greatly indebted 
to the successful development of the truck and its uses. 

On November 15 the state of Colorado celebrated its first 
Motor Transport Day. By proclamation the governor set this 
day aside as a holiday and urged every person in the state to 
think of motor truck transportation and the motor truck. It 
was the intention to call attention to the varied uses of motor 
trucks and their demonstrated ability to save money and time. 

Use of Pierce-Arrow Trucks on Hetch-Hetchy Water 

Supply Project 

The city of San Francisco is building a big dam at Hetch- 
Hetchy. A mountain will be bored through, a lake tapped and 
the water stored in a natural reservoir formed by the dam. 
This water will supply the city 200 miles distant. 

Two 2-ton Pierce-Arrows are carrying supplies from the 
town of Groveland, 41 miles distant from Hetch-Hetchy. The 
road over which they travel is so steep in places and so un- 
fitted for traffic that it requires an 18-mule team to haul a 


wagon over it. Despite the fact that special low gearing is 
provided, the trucks have to back over the steep rises in some 
parts of the road. And on one of the trips a donkey engine, 
weighing 3 tons, was carried. This overloading should be con- 
demned, for nothing strains a truck more than this, but the 
truck stood the test. 

The destructive road ccnditions are such that after 3,500 
miles of wear the tires, which ordinarily stand from 8,000 to 
15,000 miles of usage, were worn out. 

Hall Trucks with Road Roller Wheels Operated by Pierce 
County, Washington 


In the composite half-tone herewith there is illustrated 
one of the two Hall trucks with road roller wheels as operated 
by Pierce County, Washington, on road work. Each truck 
consists of a 100 cu. ft. body and hoist with 20-in. steel wheels 
with smooth surface. The trucks are of 5-ton capacity with 
chain drive, and the purpose of the large wheels is to spread 
and roll gravel placed on the country roads. Thus the county 
has a motor truck and road roller all in one. 


Trucks Enable Fast Growing Detroit to Get Along With 
One Water Works Storage Yard 
Careful records kept by the superintendent of the Water 


Commissioners Storage Yard at Detroit, Mich., show that four 
teams for a period of three months cost $904.64 or $.215 per 
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MOTOR TRUCKS AS OPERATED 


Acme Standard Stake 





IN MUNICIPAL AND COUNTY SERVICE AND IN HIGHWAY TRANSPORTATION. 


30dy Truck of Type Operated by Adrian (Mich.) Community Market—Schacht Truck as Operated in In- 


tercity and Interstate Haulage by Meyer-Rae & Co., New York, Making Trips from New York to Philadelphia and Boston—Duplex 
Truck Hauling Load up 30 Percent Grade in Colorado—Acme Truck as Operated by C. P. Gronbeck, of Forest Hill, N. Y., in Inter- 


state Haulage. 
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Balance 


It isn’t the motor alone, nor the clutch, the frame, the drive, nor 


any other individual part that makes 
- 











MOTOR TRUCKS 


so dependable in performance—so economical in upkeep. 


It’s the perfect balance that does it—the wonderful co-ordination of parts which 
together make up a truck of remarkable dependability and durability. 


If one part of Service should be emphasized more than another, it is the power- 
ful, smooth-running worm drive. The worm drive is the acme of power transmission. It ac- 
complishes what other drives partly accomplish. The world’s best truck engineers, including the 
men who design Service Trucks, have accepted the worm drive as standard. 


The worm drive is silent and smooth in operation—performs its work without lost 
motion—and has never yet worn out in service. 


Why accept less than the best? 


There is a limited supply for essential industries. 


Send for complete catalog of Service Motor Trucks showing the five 
models and four sizes—1 to five tons—or talk to our nearest distributors. 


Distributors in all principal cities. 


Service Motor Truck Co. 
Department M-3. WABASH, INDIANA 
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~ We can make 
deliveries now 


\ , ) E are ready for peace, going full speed ahead, 


with the factory never busier. We will keep 





it going. Pierce-Arrow trucks are available to 
meet the peace emergency as they were avail- 
able in the war emergency. 

If you have transportation difficulties, come to 
us. We have served successfully 148 different 
lines of business, in which we met every condition 
of service successfully. This includes your busi- 


ness—and your difficulties. 


Pierce- 


THE PIERCE-ARROW MOTOR 
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This is no time for experiments. Everyone 
wants means and methods which have been tested 
and tried and have proven equal to the need. 

Pierce-Arrow trucks met every demand of the 


war and will meet every demand of peace. 


Delivers more work in a given time; 

Loses less time on the job and off the job; 

Costs less to operate and less to maintain; 

Lasts longer, depreciates less and commands 
a higher resale price at all times. 
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Arrow 


CAR COMPANY : Buffalo, N. Y. 
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PIERCE-ARROW 
ING WITH SNOW 


TRACTOR OPERAT- 
PLOW AND SCRAPER. 





mile. A 14%-ton Federal truck did the same amount of work 
in the same haul at a cost of $473.80 or $.113 per mile. Supt. 
L. J. Claney reports a saving thus effected of $430.84. This 


test was made on a seven-mile haul to a construction job at 
the city limits. Supt. Clancy says: “In 1912 the commission 
had 27 horses and 7 autos for all purposes, but now they have 
37 autos and 13 horses. The remarkable growth of Detroit 




















HALL 5-TON TRUCK, EQUIPPED WITH ROAD ROLLER 
WHEELS, AS OPERATED BY PIERCE COUNTY, WASH., 
IN HAULING, SPREADING AND ROLLING GRAVEL ON 
ROAD WORK. 


could not have been handled from one base of supplies with 
horses. 
Kissel Motor Vehicles in Municipal Service and in 
Highway Transportation 
That the automobile is regarded as an essential utility by 
city government officials is evidenced by a letter received by 











~~ 
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a Kissel distributor, in which is stated: “I am superintendent 
of the Intake and Filter Beds of the Greeley Water Works, 
and my headquarters are about 40 miles from the nearest post 
office in Belleview, Colo. My work necessitates frequent trips 
to Greeley, and also Fort Collins, about 12 miles distant, as 
well as trips along the pipe-line. It is on these trips that my 
car is used exclusively, enabling me to cover twice and three 





DUPLEX TRUCK AS OPERATED ON ROAD WORK BY 
POLK COUNTY, OREGON. 


times the distance that it would take me by any other means 


of transportation.” 


An example of what a truck can accomplish in overland 
transportation is that of a trip a Kissel Freighter Truck made 
from Pocatello, Idaho, to Salt Lake City, Utah, loaded with 
7,600 lbs. of household furniture. 


THE NEW YORK 
STATE HIGHWAY DE- 
PARTMENT HAS _IN- 
CREASED THE EFFI- 
CIENCY OF THE DE- 
PARTMENT BY 
ADOPTING MODERN 
HAULING OUTFITS. 
THE PHOTOGRAPH 
SHOWS ONE OF ITS 
TRUCKS AND A TROY 
TRAILER WITH A LEE 
SIDE DUMP BODY 
WHICH CAN BE 
DUMPED TO EITHER 
SIDE. 
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Suppose You Ask the City of Jack- 
son, Mich., what it thinks of the 










{ 
SOOO OOOO OO, 








ACKSON is a thriving manufacturing city of Michi- 
gan. It is up-to-date in its methods. The city gov- 
ernment believes in and practices economy, yet 

striving at all times to get greater efficiency in all city 

work. 








Recently the three horse-drawn sprinklers were re- 
placed by one Federal, with sprinkler equipment. This 
Federal is giving splendid service and has proved its 
superiority over the old time methods. 


Federals are making good in all kinds of city work— 
and the more particular the officials are the more out- 
standing is Federal quality. 


Write us and we will send you each month the publica- 
tion—‘‘Traffic News’’—for truck owners and buyers. 


Federal Motor Truck Company 
35 Federal St. Detroit, Mich. 


Combination Sprinkler and 
Flusher, mounted on Fed- 
eral, recently installed by 
FEDERAL ithe City of Jackson, Mich. 


* ¥ 






Return 
One Loads 
to will 
Seven cut 
Tons your 
| costs 
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This truck covered 186 miles in 15 hours, running time, 
which is as good, if not better, than the time usually made 
by the local freight trains. 

The consumption of lubricating oil was 1% quarts and the 
gasoline used amounted to 15% gals., or practically 12% miles 
to the gallon. During the trip no trouble whatever was en- 
countered, and within 1% hours after reaching Salt Lake, the 
truck was unloaded and reloaded with a capacity load for the 
return trip. 

When it is considered that on this particular trip the goods 
were only handled twice, loading onto the truck and unloading 
at destination, as compared with six handlings that would 
been 


have necessary 


in time and expense the motor truck affords. 


Truck Operated in Conjunction with Community 
Market Profits 'ood Producers and Consitmers 


Acme 


It has long been known and recognized that the question 


of marketing the various products of the rural communities 


in territory more or less distant from the city, is one that will, 
when it is settled, provide an answer to the high cost of living 
problem, so far as that question is influenced by the law of 
supply and demand, and in the final analysis that is the real 
solution of this problem. Realizing this, the business men of 
Adrian, Mich., during the summer of 1918 met a number of 
times, and at last perfected and organized the “Adrian Com- 


munity Market,” the object of which was to provide a local 


market that could not be slugged, and that would provide at 
all times a ready cash avenue, through which everything that 
the farmers of that community had to sell, could be disposed 
of at the highest reasonable market price. 

The originators of the Adrian Community Market realized 








if these goods had been shipped via # 
freight train, it does not take one very long to see the saving 
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WITH 
INTER- 


SERVICE 3%-TON TRUCK 
TRAILERS AS OPERATED IN 
STATE HAULAGE BY GLASER MOTOR 
EXPRESS CO., CHATTANOOGA, TENN. 


that the key to the whole situation would lie in the hands of 
the man in charge of the organization, so hired W. G. Braden 
of Stillwater, Minn., to assume the active management of the 
market, he having had some years’ experience in the same line 
at Stillwater. To make a long story short, Mr. Braden at 


once assumed management, and along at the very first the as- 
sociation purchased a 2-ton Acme truck, and made plans for 





DUPLEX TRUCK OPERATED BY BELL TELEPHONE 


COMPANY OF NEVADA AS TRACTOR HAULING SIX 
TRAILERS CARRYING CONSTRUCTION GANG, MATE- 
RIALS, TOOLS AND CAMP EQUIPMENT. 


connecting Adrian with Detroit, the nearest large city, by auto 
truck. The distance from Adrian to Detroit is 140 miles. 
Following is a table of expenses incurred by the truck on the 
round trip: 


DPEVeEr, TOUR TID onck ccicvciccvcccosccevcece $ 6.00 

IIS: «Bese barnes seb ok sdcade wad Sachem ace.dXs 4.74 

oF oh lisa oh cal eh ste gp er iano sedan .75 

NU aha Si Sn crcn nai. Shwe nals Swi eRowannckm ev ceana 5.00 
SERVICE EQUIPMENT AS OPER- 


ATED IN INTERSTATE FREIGHT 


HAULAGE BY THE GLASER MOTOR 


EXPRESS CO.. CHATTANOOGA, TENN. 
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ard Brothers of Kansas City. Missouri 


have used their 2-ton Gramm-Bernstein truck over a year, 
in the hard service of handling produce in city markets. 





In continuous service, and with a wholly inexperienced 
driver, the results are such that they write, “this truck will 
show a better tonnage with less upkeep than any other truck 
of the same capacity.” 


1 ‘Shim 
Peo AND mace 
wens 


NOTE THEIR SATISFACTION = “SHES 


GRAMM-BERNSTEIN 
MOTOR TRUCKS 


in over a hundred lines of busi- 

ness are giving this same kind of 
unfaltering, economical service, 
day in and day out, year after 
year. 
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Let us send you data on 
Gramm-Bernstein trucks to fit 
your needs. 


THE GRAMM-BERNSTEIN MOTOR TRUCK COMPANY, LIMA, OHIO 
iH AAA 
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PIERCE-ARROW 5-TON TRACTOR 
HAULING GARBAGE TRAILERS. 











ES siieictbaadnekscada rasan Keres 2.00 
ih Da eine ahh eikie aaa Hed eae 4.00 
Taterest Gh INVESIMONE . 0.066 ccccececes owes 1.00 
BGI kor arvacntienremaseneserss’s 3.00 
DE St IE i kiko Kb ehh eHKRRTO HOKE ES 1.50 

TE. ciivdinveccdscnrcrnetdebreveaveneenteae 


To offset this cost, there was a saving in express of $29.25, 
saving in shrinkage, $10; return hauling, $3.00; saving in 
packing, $2.00; a total of $44.25, as against $27.99 expense, or 
a net saving of $16.26 for the round trip. 

The body of the truck used by the Adrian Community Mar- 
ket is one of the Acme Standard Stake Bodies—a body that 
lends itself admirably to hauling of the kind done by the 
Adrian Community Market, which includes everything grown 
on the farm that is usually marketed in small quantities. 

This market issues a bulletin once each month, also pub- 
lishes all of their prices in the daily papers. A young lady in 
the office answers telephone calls and tells what prices are 
posted on the blackboard in the market. 

The Community Market is a great enterprise, because all 
of the elements of the community are brought together and 
mingle with each other. It does not injure the grocers or any- 
one else, to give the farmers cash for their products. It does 
not keep the grocers from going ahead and buying elsewhere. 
The manager of the community market sets the price—not 
the grocers; as a result the farmer gets the money, and nine 
time out of ten, goes to the local stores and spends it. There 
is no hawking of wares about town—the farmers simply drive 
to the community market, unload their produce and get their 
money. 


Trucks Are Consolidating Positions Recently Taken 


Forced to use motor trucks by unprecedented railroad con- 
gestion, many shippers have found this new method of trans- 





portation so effective that they declare it will survive any 
return to normal railroad conditions. 

Such, for instance, has been the experience of Frank W. 
Gunn o: the Gunn Transfer Company, Inc., which is using 
Pierce-Arrow trucks to haul hogs from the East St. Louis 
stockyards to different packing concerns in St. Louis. 

“The new motor truck service develops from the severe 
demoralization of railroad transportation,’ said Mr. Gunn, 
“and so successfully has it shown itself that it is expected to 
survive any improvement in the railroad service. 

“The new service has numerous advantages over the former 
system of carrying the hogs to the Bremen Avenue yards in 
railroad cars and driving them to the packing plant. It is 
stated each hog lost on this trip an average of about 2 lbs. 
in weight, and became so heated that a day had to be allowed 
before the hog was ready for slaughtering. During the sum- 
mer months, the hogs were driven only at night or in the early 
morning to reduce the shrinkage in weight as far as possible. 
This shrinkage is eleminated by the delivery of the hogs upon 
the packing house floor. . 

“Another advantage of the motor delivery is that the packer 
caii wait until the last minute before buying, thus having the 
advantage of changing markets. When delivery was made by 
rail, about 12 hours was required to deliver the hogs, and the 
packer had to make his purchases with this delay in view. 


“At this time, when the heaviest possible demands are 
made on the railroads, shipments by motor truck are in the 
nature of a patriotic service, because it relieves railroad equip- 
ment for long hauls. 

“These trucks average about 12 miles on each trip, and 
make six trips a day, which is a daily average of about 72 
miles. They have lost practically no time since they have 


been in this service, although the roads upon which these 
trucks travel between East St. Louis and St. Louis could not 
be worse.” 


WITH THE AID OF A TRAILER, ONE 
OF THE 2-TON PIERCE-ARROW TRUCKS 
OPERATED BY THE TISHI RICE FARMS 
OF TERRY, TEXAS, HAULED THIS BIG 
TANK, WEIGHING 3% TONS, A DIST- 
ANCE OF 40 MILES. ALTHOUGH TOP- 
HEAVY, THE LOAD WAS CARRIED 
OVER ALL KINDS OF ROADS AND FER- 
RIED OVER A RIVER WITHOUT ANY 
TROUBLE. 
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“I Know Where the Duplex is Every Minute of 
That 100-Mile Trip—It Never Fails.” 


The power to endure is a Duplex South, in sand and gumbo of the 
ideal—planned for, inbuilt and evi- West. 


dent in its 4-wheel drive construc- 
tion. The power to endure has made 


: the Duplex 4-Wheel Drive a super- 
The power to endure influenced truck: it has earned for the Du- 


Duplex design, dictated the materi- plex the premier position in Truck- 
als and dominates its construction. dom. 





The power to endure has been The power to endure is claimed 


proven in countless ways, in four iow oll trucia. Mans. no deabt, 
seasons and on a thousand roads; strive to embody it. Inthe Duplex 
—in oil fields, in lumber camps, !'8 real. 
in mining districts; 
—in snow and blizzards of the UUPLEXx Ruck Company 


North, in mud and swamps of the 2050 Washington Ave. _ Lansing, Mich. 


With tire mileage greater— 
And fuel consumption less— 
Duplex cost per ton-mile is always lower. 


FOUR 
WHEEL 
DRIVE 
TRUCK 
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Actual photographs 
showing what we be- 


lieve to be the best Unity, Ohio, and Beaver Falls, Pennsylvania, 


part of the unpaved known as the ‘‘war road’”’ to the East coast. 
15 miles stretch. 


A Two-Ton Wilson—carrying a One-Ton 
Wilson—on the celebrated stretch between 


Actual measurements of mud in other sec- 
tions range from 16 to 18 inches in depth. 


Seven fleets of Wilson Trucks have mastered 
this road without assistance of any kind and 
required no mechanical adjustments after 
completion of the 680 mile journey. 


Wilson Trucks will solve your transportation 
problems. 





J. C. WILSON COMPANY, DETROIT 
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Speeding Up War Work! 


One of the War Department contracts on 
which the Dupont Engineering Company is util- 
izing Heltzel Lightning Loader Skips is at 
Penniman, Va. Mr. H. M. Stephens, resident 
engineer on this contract, writes as follows regard- 
ing Heltzels: 


““We have had a number of these skips in use 
unloading cinders, gravel and sand, and have 
found them very satisfactory. Off hand we 
would say that each Heltzel Loader replaces 
three men.” 


That tells the story. Heltzels are used on war 


work because they save man power. Every con- 
tractor should use them for the same reason. 


Write for literature. 


Heltzel Steel Form & Iron Co. 


WARREN, OHIO 


sronmcw nen 


4ICHI 2AN 





























Power for every Load and Road 


“Wesconsin, 


MOTOR TRUCKS 


Note these Features: 


Cylinders—Cast en bloc. Crankshaft—Four bearing, chrome nickle 
steel, 2 in. diameter. Valves—Rick Tungsten steel. Connecting- 
Rod Bearings—3 in. long, 2in. diameter. Bearings—Bronze, Fahrig 
metal lined. Cam-Shaft—One piece, cams integral. Oiling System 
—Force-feed hollow crankshaft. 3 Point Suspension. 


Write today for detailed specifications and illustrations. 


WISCONSIN MOTOR MFG. CO. 

Sta. A. Dept. 330. Milwaukee, Wis., U.S.A. 
New York Branch, 21 Park Row, - 

T. M. FENNER, Factory Rep. 
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TREMBLAY TAYLOR TRUCKING CO 


GENERAL CARTAGE Ce || 
| ING. 
“ TTR 





SCHACHT 


WORM DRIVE TRUCKS 


‘*Equal to Any Occasion’”’ 


Sell your trade a quality truck at the right 
price—sell Schachts. Satisfactory service 
will bring re-orders. 


Wire today. 


2 Ton Model . .- O. B. Factory 
2% Ton Model . O. B. Factory 
3% Ton Model . ° le . O. B. Factory 

5 Ton Model . O. B. Factory 


The G. A. Schacht Motor Truck Co. 


Factory and Main Office: CINCINNATI, OHIO 


New York Branch: 422 E. 54th Street 
Chicago Branch: 2021 Michigan Avenue 


Consecutive 


Months 
This is Motor Truck Section XL. 


That means that for 40 consecutive 
months Municipal and County 
Engineering has carried enough 
motor truck advertising to war- 
rant the publishers in segregating 
it in this Motor Truck Section, 
devoted to the use of trucks in 
municipal and county service and 
in highway transportation. 


That record speaks for itself. 


Advertising rates quoted on request. 


Municipal and County Engineering 
538 S. Clark Street CHICAGO, ILL. 
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RUGGEDNE/Z 


Ruggedness! The builders of HALL 


Trucks don't stop at the factor of safety. Every HALL 
Truck has a reputation to live up to as a super-carrier; 
so it is built many times stronger than the average 
truck. Stronger steering knuckles and axles. Heavier, 
extra wide and /onger flexible springs. It’s the gzant 
among trucks. “Always on the job,” says a big con- 
tractor, “and no trouble of any kind at any time.” 


“HAUL IN A HALL” | 


By all means choose a truck that /asts/ 
Choose one that you can depend upon—afways! 
Choose the Hall—for permanent hauling! 

















THE LEWIS-HALL IRON WORKS 


Manufacturers of the HALL Truck 
(Established 1873) 


Ferry Avenue and Grand Trunk Ry. DETROIT, MICH. 








New York Distributors: Robert D. King & Co., Inc., 324 Jackson Ave., Long Island City, N. Y., Metropolitan Dealers. 
New England Distributors: Hall Motor Truck Co. of N. E., 926 Commonwealth Ave., Boston, Mass. 
Guarantee Automobile Exchange, 629-31 N. Broad St., Philadelphia, Pa., Philadelphia Dealers. 

Edward Sales Company, 10-12 Howard Avenue, Brooklyn, N. Y. 














Announcement of Special Contributors to 
Municipal and County Engineering for 1919 


(Date of this Announcement, December 1, 1918) 


Men with professional, business or official interest in any phase of the design, construction, 
operation or maintenance of public works will not fail to perceive the significant importance 
of this authorized announcement of special contributors already secured by MUNICIPAL AND 
County ENGINEERING for the year 1919. This announcement is a guarantee of the high qual- 
ity of reading matter to be published in this journal in 1919. These articles make certain the 
production of a technical magazine of the very highest class. 
cannot be announced so long in advance of the time of publishing the articles, but the pres- 
ent announcement gives an adequate idea of what is to come. 


Obviously, all contributors 


The range of subjects covers the field. The contributors are men who have established repu- 


tations in their several specialties. 


tributors. 


Every part of the country is represented by several con- 


Thus an opportunity is presented engineers, contractors and officials to obtain a high class 
monthly engineering magazine, adequately covering the municipal and county field. 


Names of special contributors, with their specialties, follow: 


FRANK M. ANDREWS 
Paving Engineer, New York City. 
JOHN C. BARTLEY 
Granite Block Paving Engineer, New Orleans, 
La. 
Cc. J. BENNETT 
State Highway Commissioner, Hartford, Ct. 
GEORGE H. BILES 
Second Deputy State Highway Commissioner, 
State Highway Department, Harrisburg, Pa. 
JAMES C. BLAKE 
Street Commissioner, Worcester, Mass, 
ARTHUR H. BLANCHARD 
Consulting Highway Engineer, New York City. 
H, ELTINGE BREED 
First Deputy Commissioner, New York Com- 
mission of Highways, Albany, N. Y. 
R. T. BROWN 
Assistant State Highway Engineer, State High- 
way Department, Columbia, 8S. C. 
IRA R. BROWNING 
Secretary and Engineer, State Road Commis- 
sion of Utah, Salt Lake City, Utah. 
H. D. BRUNING 
Chief Highway Engineer, State Highway De- 
partment, Columbus, Ohio. 
WALTER BUEHLER 
Paving Engineer, Chicago, Ill. 
MORGAN R. BUTLER 
Paving Contractor, Waukesha, Wis, 
RAY M. CASE 
County Engineer, Ashtabula County, Jefferson, 
Ohio. 
WILLIAM F. COCKE 
Commissioner, State Road Department, Tal- 
lahassee, Florida, 3 
GEORGE F, COTTERILL 
Chief Engineer, State Highway Department, 
Olympia, Wash. 
Cc. C. COTTRELL 
State Highway Engineer, Nevada Department 
otf Highways, Carson City, Nev. 
MAX. L. CUNNINGHAM 
State Engineer, Oklahoma City, Okla, 
J. R. DRANEY 
Bituminous Paving Engineer, New York City. 
GEORGE A, DUREN 
State Highway Engineer, State Highway De- 
partment, Austin, Tex. 
LAMBERT T. ERICSON 
Wood Block Paving Engineer, Toledo, Ohio. 
FREDERIC E. EVERETT 
Commissioner, State Highway Department, 
Concord, N. H. 
W. S. FALLIS 
State Highway Engineer, State Highway Com- 
mission, Raleigh, N. C. 
, E. A. FISHER 
City Engineer, Lakewood, Ohio, 
H, J. FIXMER 
Engineer Street Paving Construction, Chicago, 
Ill. 


WALTER H. FLOOD 
Chemical Engineer, Chicago, Il. 


Hard Surface Roads and Pavements. 


Cc. N. FORREST 
Asphalt Paving Engineer, Maurer, N. J. 
JAMES A. FRENCH 
State Highway Engineer, State Highway Com- 
mission, Santa Fe, New Mexico. 
R. W. GEARHART 
County Engineer, Linn County, Marion, Iowa. 
ALEX. W. GRAHAM 
Missouri State Highway Department, Jeffer- 
son City, Mo, 
A. R. HIRST 
State Highway Engineer, Wisconsin Highway 
Commission, Madison, Wis. 
J. W. HOWARD 
Consulting Engineer, New Yorx City. 
PREVOST HUBBARD 
Bureau of Public Roads, Washington, D. C. 
A. H. HUNTER 
District Engineer, Illinois Department Public 
Works and Buildings, Peoria, Lil. 
GEORGE E, JOHNSON 
State Engineer of Irrigation, Highways and 
Drainage, Lincoln, Neb, 
J. E, KAULFUSS 
Highway Engineer, State Highway Commis- 
sion, Bismarck, N, D. 
W. S. KELLER 
State Highway Eng'‘neer, State Highway De- 
partment, Montgomery, Ala, 
LESTER KIRSCHBRAUN 
Consulting Engineer, Chicago, Ill. 
KENNETH KOONTZ 
Public Works Contractor, Chicago, Ill, 
XAVIER A. KRAMER 
State Highway Engineer, Mississippi 
Highway Department, Jackson, Miss. 
F. Ss. KRUG 
‘hief Engineer, City of Cincinnati, Cincinnati, 
Ohio. 


State 


~ 


FRANK R. LANAGAN 
‘ity Engineer, Albany, N. Y. 
THOMAS H. MACDONALD 
‘thief Engineer, Iowa State Highway Commis- 
sion, ames, la, 
J. N. MACKALL 
‘thief Engineer, Maryland State Road Com- 
mission, Baltimore, Md, 
J. E. MALONEY 
‘hief Engineer, State Highway Commission, 
Denver, Colorado, 
J. S. MILLER, JR. 
Asphalt Chemist, Philadelphia, Pa, 
JOHN H. MULLEN 
Engineer and Deputy Commissioner, 
Highway Department, St. Paul, Minn, 
W. R. NEEL 
State Highway Engineer, Highway Department 
ot Georgia, Atlania, Ga, 
HERBERT NUNN 
State Highway Engineer, Oregon State High- 
way Commission, Salem, Ore. 
CLIFFORD OLDER 
Chief Highway Engineer, State Division of 
Highways, Springfield, Ill, 


~ 


~ 


~ 


State 


ALAN J. PARRISH 
General Contractor, Paris, Ill. 
I. W. PATTERSON 
Chief Engineer. State Board of Public Roads, 
Providence, R. I. 
MONROE L, PATZIG 
Consulting Engineer, Des Moines, Ia, 
W. C. PERKINS : 
Brick Paving Engineer, Conneaut, Ohio, 
Cc. M. PINCKNEY 
Chief Engineer, Borough of Manhattan, New 
York City. 
PAUL D. PRATT 
Chief Engineer, Montana State Highway Com- 
mission, Helena, Montana. 
CLARENCE A. PROCTOR 
Asphalt Expert, Department of Public Works, 
Detroit, Mich, 
G. ROBERT RAMSEY 
Consulting Paving Engineer, Tallahassee, Fla. 
A. T. RHODES 
Granite Block Paving Engineer, Boston, Mass. 
CLIFFORD RICHARDSON 
Consulting Paving Engineer, Philadelphia, Pa. 
FRANK F, ROGERS 
State Highway Commissioner, State Highway 
Department, Lansing, Mich, 
JAMES W. ROUTH 
Chief Engineer, Rochester Bureau of Municipal 
Research, Inc., Rochester, N. Y. 
PAUL D. SARGENT 
Chief Engineer, Maine State Highway Com- 
mission, Augusta, Me, 
Z. E, SEVISON 
State Highway Engincer. State Highway De- 
partment, Cheyenne, Wyo. 
W. A. STINCHCOMB 
County Engineer, Cuyahoga County, Cleveland, 
Ohio. 
WILLIAM G. THOMPSON 
State Highway Engineer, Siate Highway Com- 
mission, Trenton, N, J. 
GEORGE W. TILLSON 
Consulting Engineer, LaGrange, Ill. 
CHARLES M. UPHAM 
Chief Engineer, State Highway Department, 
Dover, Delaware. 
C. J. VAN ETTA 
Superintendent Street Construction, Milwaukee, 
Wis. 
T. J. WASSER 
County Engineer, Hudson County, Jersey City, 


aN. . 


M. W. WATSON 
Acting State Highway Engineer, Kansas High- 
way Commission, Topeka, Kans, 

RODMAN WILEY 
Commissioner ot Public Roads, Kentucky De- 
partment of Public Roads, Frankfort, Ky. 
A. DENNIS WILLIAMS 


Engineer-Chairman, West Virginia State Road 
Commission, Charleston, W. Va. 











Wate: Works Design and Construction, Water Works Maintenance and Operation 


T. D.. ALLIN 
Commissioner of Public Works, Pasadena, Cal. 
JOHN W. ALVORD 
‘onsulting Engineer, Chicago, Ill. 
JAMES W. ARMSTRONG 
Water Filtration Engineer, Baltimore, Md. 


FREDERIC BASS 
Professor of Civil Engineering, University of 
Minnesota, Minneapolis, Minn. 
CHARLES R. BETTES 
Chief Engineer, Queens County Water Co., 
Kar Rockaway, N. Y. 
LEWIS IL. BIRDSALL 
Waiter Filtration Engineer, Minneapolis, Minn. 
H. P. BOHMANN 
Super'ntendent of Water Works, Milwaukee, 
Wis. 
CHARLES BROSSMAN 
Consulting Engincer, Indianapolis, Ind, 
WILLIAM W. BRUSH 
Acting Chief Engineer, Bureau of Water Sup- 
ply, New York City. 
PHILIP BURGESS 
Consulting Engineer, Columbus, Ohio. 
HMARLIE G. CHILDS 
Water Works Engineer, Lansing, Mich. 
CORNULIUS M, DAILY 
Engineer Supply and Purifying Section, St. 
Louis Water Works, St. Louis, Mo, 
J. H,. DUNLAP 
Assoc. Prof. Hydraulics «and Sanitary Engineer- 
ing, State Universi‘y of Iowa, lowa City, la, 
EDWARD FLAD 


Consulting Engineer, St. Louis, Mo. 


and Water Purification. 


JOHN W. GAITENBY 
Water Filtration Engineer, Florence, Mass. 
FARLEY GANNETT 
Consulting Engineer, Harrisburg, Pa. 
W. R. GELSTON 
Superintendent of Water Works, Quincy, III. 
L. VAN GILDER 
Engineer and Supnerintend«nt Water Depart- 
ment, Atlantic City, N. 
IRWIN D. GROAK 
Consulting Engineer, Chicago, IIl. 
DOW R. GWINN 
President and Manager, Terre Haute Water 
Works Co., Terre Haute, Ind. 
CHARLES C. HOPKINS 
Consulting Engineer, Rochester, N. Y. 
CHARLES H. HURD 
Consulting Engineer, Indianapolis, Ind, 
B. J. T. JEUP 
Chief Engineer, Indianapolis Water Co., In- 
dianapolis, Ind, 
W. N. JONES 
Water Filtration Engineer, Minneapolis, Minn. 
STEPHEN E. KIEFFER 
Consulting Engineer, San Francisco, Cal. 
MORRIS KNOWLES 
Consulting Engineer, Pittsburgh, TPa. 
J. W. LEDOUX 
Consulting Engineer, Philadelphia, Pa. 
F. B. LEOPOLD 
Waier Filtration Engineer, Pittsburgh, Pa. 
E. L. LOOMIS 
Superintendent, Valparaiso Home Water Co.,, 
Valparaiso, Ind. 


ROBERT E. MCDONNELL 
Consulting Engineer, Kansas City, Mo. 
LEONARD METCALF 
Consulting Engineer, Boston, Mass. 

JERRY O’SHAUGHNESSY 
Superintendent of Water Works, Columbus, O. 
CHARLES L, PILLSBURY COMPANY 

Engineers, Minneapolis, Minn. 
LIEUT. C. R. POTTEIGER 
Water Filtration Engineer, Camp Meade, Md. 
ARTHUR A. REIMER 
Consulting Engineer, East Orange, N. J. 
OWEN T. SMITH 
Superintendent, Freeport Water Company, 
Freeport, Ill. 
WILLIS J. SPAULDING 
Commissioner of Public Property, Springfield, 
Illinois, 
MILTON F. STEIN 
Water Filtration Engineer, Chicago, Ill. 
ROBERT J. THOMAS 
Superintendent of Water Works, Lowell, Mass. 
EDWARD E. WALL 
Water Commissioner, Si. Louis, Mo. 
Ww. F. WILCOX 
Superintendent, Central Water Works, Ensley, 
Ala, 
CAPT, M. L. WORRELL 
Water Works Operating Engineer, Camp Lo- 
gan, Texas, 
W. R. YOUNG 
Registrar, Water Works Department, Minneap- 
olis, Min 


Sewer Design and Construction and Sewage Treatment. 


H. K. BARROWS 
Consulting Engineer, Boston, Mass. 
MAJ. E. B. BLACK 
Consulting Engineer, Kansas City, Mo. 
E. R. CONANT 
Chief Engineer, City of Savannah, Ga. 
Cc. H, CURRIE 
Civil and Sanitary Engincer, Webster City, Ia. 
GEORGE G. EARL 
General Superintendent, Sewerage and Water 
Board, New Orleans, La. 
HARRISON P. EDDY 
Consulting Engineer, Boston, Mass, 
GEORGE W. FULLE! 
Consulting Engineer, New York City. 
KEYES C, GAYNOR 
Consulting Engineer, Sioux City, Ia, 
PAUL E. GREEN 
Consulting Engineer, Chicago, Ill. 
JOHN Hl, GREGORY 
Consulting Engineer, New York City. 


T. CHALKLEY HATTON 
‘hief Engineer, Sewerage Commission, Mil- 
waukee, Wis. 
Ww. W. HORNER 
‘hief Engineer, Sewers and Paving, St. Louis, 
Mo, 


ROBERT E. HORTON 
‘onsulting Hydraulic Engineer, Albany, N,. Y. 
W. G. KIRCHOFFER 
‘onsulting Engineer, Madison, Wis. 
B. H. KLYCE 
Civ‘l and Consulting Engineer, Nashville, 
Tenn. 


ALFRED D. LUDLOW 
Engineer of Sewers, Kansas City, Mo, 
Cc. Ss. NICHOL! 
Consulting Engineer, Ames, Ia. 
LANGDON PEARSE 
Engineer of Sewage Disposal, Sanitary District 
of Chicago, Chicago, Ill. 
ALEXANDER POTTER 
Consulting and Constructing Engineer, New 
York City. 


CLYDE POTTS 
Civil and Sanitary Engineer, New York City. 
A. J. PROVOST 
‘onsulting Engineer, New York City. 
GEORGE L. ROBINSON 
‘onsulting Engineer, New York City. 
FRANCIS C, SHENEHON 
‘onsulting Engineer, Minneapolis, Minn, 


W. J. SHERMAN 
Consulting Engineer, Toledo, Ohio. 
W. Ss. SHIELDS 
Consulting Engineer, Chicago, Ill. 
H. W. SHIMER 
Assistant City Engineer, San Francisco, Cal. 
W. L. STEVENSON 
Sanitary Engineer, Philadelphia, Pa, 
JENT G. THORNE 
Consulting Engineer, Clinton, lowa., 
LOUIS L. TRIBUS 
Consulting itngineer, New York City. 


Drainage and Irrigation, Hydro-Electric Engineering, Bridges, Electric Lighting, 


City 


J. H. A. BRAHTZ 
Consulting Engineer, St. Paul, Minn. 
JOHN 8S. CRANDELL 
Consulting Engineer, New York City. 
WILLIAM G. FARGO 


Power Plant and Industrial Engineer, Jack- 
son, Mich, 


CHARLES KIRBY FOX 
Consulting and Contracting Engineer, Pomona, 
Cal, 
SAMUEL A. GREELEY 
Consulting Engineer, Chicago, Il. 


G. D. HART 
Consulting Engineer, Bancroft, Ia. 
H, H. HENNINGSON 


Consulting and Supervising Engineer, Omaha, 
Neb. 


DR. RUDOLPH HERING 
Consulting Engineer, New York City. 
NELSON P. LEWIS 
Chief Engineer, Board of Estimate and Ap- 
portionment, New York City. 
MORGAN ENGINEERING COMPANIES 
Consulting Engineers, Memphis, Tenn. 


Planning, Refuse Disposal, Sidewalks, Etc. 


PROF, F. H. NEWELL 
University of Illinois, Urbana, Ill. 
W. ROBERT PAIGE 
Civil and Consulting Engineer, Terre Haute, 
Indiana. 
H. DE B. PARSONS 
Consulting Engineer, New York City. 
FDMUND T. PERKINS 
Consulting Engineer, Chicago, Ill. 
F. E. TRASK 
Consulting Engineer, Los Angeles, Cal, 


GARDNER 8S. WILLIAMS 
Consulting Engineer, Ann Arbor, Mich, 


Municipal and County Engineering 


538 S. Clark Street 


CHICAGO, ILL. 
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EDITORIALS 

















Immediate Resumption of Public Improvements 
Recommended By War Industries Board 


All restrictions on the making of public improve- 
ments have been removed with the exception of those 
implied by the continuance in authority of the Capital 
Issues Committee which passes upon bond issues. The 
policy of this committee is sure to be very liberal so, 
to all intents and purposes, there is nothing of a legal 
nature remaining to obstruct the normal development 
of the country. 


This change for the better has been rapid beyond 
the most optimistic hopes. A month ago all sorts of 
restrictions were in force, not only effectually stopping 
construction work but consuming enormous amounts 
of time and energy in the vain effort to get something 
done. Happily, those days have passed. 


The construction industry has suffered more from 
the war, in the opinion of the President of the Cham- 
ber of Commerce of the United States, than any other 
industry in the country. No one acquainted with the 
facts will dispute this statement. But if the construc- 
tion industry fell far and landed heavily it is in for a 
sensational rebound. It is now apparent to every 
thinking person that construction must absorb the la- 
bor and materials released by the suspension of war 
industries. 


In the midst of the rejoicing at the deliverance from 
the conditions imposed on non-war construction, it 
began to appear that some cities that had been re- 
strained from making improvements would persist in 
the de-nothing policy after the lifting of the restric- 
tions, arguing that present labor and material prices 
make the construction of public works inadvisable. 
This attitude is not only fallacious, but decidedly un- 
patriotic. 


Patriotism was the cause of stopping construction, 
so let patriotism start construction going again. City 
officials were quick enough to stop work at the sug- 
gestion of the government; it is to be hoped they will 
be equally responsive now that Bernard Baruch, chair- 
man of the War Industries Board, has said: 


With returning peace and until normal condi- 
tions prevail great obligations rest not alone with 
the people, but with national, state and municipal 
governments to go ahead with improvements, 
even at sacrifices, in order to make the adjustment 
as gradual as possible. 


With this end in view, it would be of great as- 
sistance if public work of all kind that can be done 
should be undertaken with the least possible de- 
lay. 

Let us leave it to the Peace Delegates to wind up 
the war and turn all our thought to the resumption of 
the normal life of the nation. Peace has its slackers 
no less than war. A city that does not now push pub- 
lic work is a slacker city; it is failing in the paramount 
patriotic duty of the hour. 


con Hard Surface Roads and Pavements. 


A Promise and Its Fulfillment, and Another Promise 


A year ago this month this publication announced a 
list of special contributors to the editorial columns for 
the year 1918. Great as was our pleasure in making 
the announcement, even more satisfaction is felt in 
calling attention to the fact that the articles prom- 
ised were, with few exceptions, received and published 
in the course of the year. The few exceptions are 
easily explained. The few announced contributors 
who were unable to submit articles are absolved from 
all criticism in the matter because, without exception, 
they were engaged in work directly connected with 
the winning of the war. Only an unfriendly critic 
would argue that we have not made good our promise 
to publish articles by many of the leading authorities 
in this field. 


In this issue we announce the list of special contribu- 
tors already secured for the year 1919. This list is 
of the same high quality as that anounced a year ago, 
and is much more extensive. While it would be poor 
taste to single out various parts of the list for special 
editorial comment, simple justice to ourselves compels 
the calling of attention to the contributors of articles 
It will not 
escape the attention of the discerning that this is a 
truly remarkable list, from whatever angle it is viewed. 
It contains seventy-five percent of the chief engineers 
of the several state highway commissions and also a 
large number of. other men closely and influentially 
associated with the design, construction and mainte- 
nance of hard surface roads and pavements. For every 
other branch of municipal and county engineering 
work the list of contributors is also highly satisfactory 
to the publishers, and we believe that all readers will 
feel that their interests have been fully considered and 
amply safeguarded. 


Not all the articles published in 1918 were an- 
nounced in December, 1917, and all the articles to be 
published in 1919 cannot be announced now. It will 
be obvious to all that no publisher can tell months in 
advance all that his magazine will contain. But we 
are announcing, at this time, enough good articles to 
guarantee the high quality of this publication for the 
next twelve months. Whatever other magazines may 
or may not be read by workers in the municipal and 
county engineering field, the publication of this an- 
nouncement is a sure guarantee that those who will 
read will find in the editorial columns of MuNIcIPaL 
AND County ENGINEERING a great deal of matter, of 
the highest quality, which because of its origin in this 
publication will not be found elsewhere. 





It is Perfectly Easy to Bring on a Panic 


That the only thing needed to insure a year of great 
prosperity is a determination on the part of everyone 
to go ahead with absolute confidence in the future, is 
the view Thomas A. Edison recently expressed to his 
business associates. 


“There are those who fear a business depression,” 
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said Mr. Edison. ‘The surest way to bring on a de- 
pression of business is to nurture fears and act hesi- 
tatingly. The business men of this country must see 
to it that employment is provided for our war workers 
and returned soldiers.” 


We should have learned something from tariff re- 
vision. If the revision is downward it is sure to pro- 
duce a depression for such revision is contrary to the 
wishes of a majority of the business community. Re- 
senting the lowering of the tariff, business sulks in its 
tent until the hard times so brought on cause voters 
and legislators to repent their presumptuous course 
and to revise the tariff schedules upward. Then indus- 
try hums again, everybody goes back to work and for a 
time all is serene. It is said that protection has again 
demonstrated its soundness. Of course it has done 
nothing of the kind, although it may be, and probably 
is, perfectly sound. What has been demonstrated is 
that by tightening up on money, by discouraging all 
new enterprises, hard times are inevitably brought on. 
Tariff tinkering always produces this effect. Any- 
thing else that shakes the confidence of the business 
interests in future values will produce a like effect. 


Edison is right. If work is not provided for laboring 
men to do we shall have a depression. ‘This is case one 
in the primer of economics. Its truth has so often 
been demonstrated, and is so obvious, that it is to be 
hoped the country will not want to demonstrate it 
again. 





Getting Accustomed to Large Sums of Money 


One of the major benefits of the war is the discovery 
of the wealth of this country. A million dollars is still 
a large sum when in the possession of an individual, 
but it is not large for a populous community and is 
just small change to the federal government. We 
have learned to think in big figures. When McAdoo 
set the goal at two billion dollars in the First Liberty 
Loan his advisers insisted he was making a mistake, 
and urged him to ask for only a half billion. How the 
loan was easily oversubscribed is now a matter of his- 
tory. When he asked for six billions on the Fourth 
Loan there was some skepticism about the response, 
but the response left nothing to be desired. 


It is not too much to expect that the federal govern- 
ment, state governments and the large cities having 
learned what they can do in raising money for war 
purposes will apply this knowledge to the financial 
problems of peace times. There was a time when this 
country was proud of building the Panama Canal at 
a cost of $300,000,000. ‘That was a lot of money in the 
day of small things. The Chicago district raised al- 
most that much money on the Fourth Liberty Loan. 
A few millions more or less will hereafter hardly stand 
between this city and anything it wants. Other com- 
munities have also learned their financial strength. 


Next time the federal government sets out to aid in 
the construction of roads it will not feel it has done 
enough by appropriating a few millions of dollars. The 
public would approve the expenditure of a billion dol- 
lars for that purpose right now. The plain man will 
argue that if we can raise billions for war pur- 
poses we can raise a billion now and then for some 
constructive purpose such as the building of depend- 
able highways. 

Incidentally, the citizen has learned to buy bonds. 
Hereafter it should be easy to dispose of improvement 
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bond issues to local banks, who in turn can sell the 
bonds to their customers, over the counter, on the in- 
stallment plan. 





Dramatic Popular Endorsement of Good Roads in 
Illinois and Pennsylvania 


That the people of the country demand good roads 
was never better illustrated than by the votes cast by 
the people of Illinois and Pennsylvania at the Novem- 
ber elections. The great majorities favoring road im- 
provements would be gratifying at any time, but were 
especially encouraging and significant, coming as they 
did before the signing of the armistice. In Illinois 
$60,000,000 and in Pennsylvania $50,000,000 in road 


bonds were voted. 


In Illinois surveys are well under way for approxi- 
mately 300 miles of roads located on the $60,000,000 
bond issue system, but which are to be improved 
mainly from the combined federal, state and county 
funds. It will not take long to complete an additional 
300 miles so as to be ready to let contracts early in 
1919. The present outlook is that contracts for from 
600 to 800 miles of hard surface roads will be awarded 
in Illinois the coming year. 


In Pennsylvania the people, by an overwhelming 
majority, approved an amendment to the constitution 
authorizing the state to issue bonds to the amount of 
$50,000,000 for roads. It is now up to the State Legis- 
lature, which meets in January, to pass the necessary 
legislation and to make provisions for the use of the 
money to be derived from the sale of the bonds. 


The Pennsylvania State Highway Department has 
plans worked out for the improvement of important 
roads in each county which will eventually work into 
a definite state system. No doubt the money will be 
allotted on a mileage basis so. that each county will 
receive its proper share. 


The example of these two leading states is destined 
to be followed, we are confident, by many other states. 
It is in this connection that the popular endorsement 
of good roads in these two states is most gratifying. 
While relatively spectacular the sums involved would 
be misleading if accepted as a measure of what is to 
be expended on roads. These figures will be dwarfed 
by the aggregate sum to be expended on road improve- 
ments in the years immediately before us. 





Military Titles in Peace Times 


A considerable number of engineers and contractors 
have received officers commissions during the war. A 
disquieting thought occurs. Must we address these 
gentlemen as Colonel, Major or Captain henceforth? 
Undoubtedly it is the custom to carry military titles 
back into civil life. We have no disposition to quarrel 
with this custom, but times change and it may be that 
these officers will prefer to revert to just plain “Mr.” 
when they change back to civilian clothes. Obviously, 
whether the military titles are retained or not will de- 
pend on the wishes of the individuals most concerned. 
We are perfectly willing to be governed by whatever 
the amenities of the situation may require. But it is 
respectfully urged that charity be exercised if we are 
to employ the military titles. We want it perfectly 
well understood that no offense is intended: if we ad- 
dress a Colonel as “Corporal,” or vice versa. 
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Construction Methods Employed in Building Lincoln High- 
way Cut-off Across the Desert at Gold Hill, Utah. 


By R. E. Dillree, Construction Engineer, Utah State Road Commission, Gold Hill, Utah 


One of the most important projects for betterment of the 
Lincoln Highway is now under way in Utah where a cutoff 
is being constructed across an arm of the desert, to shorten 
the route about 50 miles and eliminate some of the worst 
pieces of road to be found anywhere. The cutoff proper will 
be about 17 miles long. The work is being done by the state 
road commission of Utah with funds supplied by the Lincoln 
Highway Association. About 10 miles of the sub-grade has 
been completed, and the cutoff will probably be passable for 
tourists by the end of the year, if not entirely finished. The 
estimated cost of the project is $100,000, of which $75,000 
was contributed by the Goodyear Tire & Rubber Company, 
while F. A. Seiberling, president of that corporation, and, 
also, of the Lincoln Highway Association, personally contrib- 
uted $25,000. 

Geological Conditions 

In many parts of the western states are found numerous 
dessicated lake beds dating from prehistoric times, of which 
the largest is that of former Lake Bonneville, which sur- 
rounds Great Salt Lake on the north, west and south and is 


the route and building a cutoff across the desert arm about 
20 miles to the north of Fish Springs mountains. 


Job Too Hazardous for Contractors 

Although funds for the project were available for several 
years past, no private contractor could be induced to under- 
take the work, so last spring the association directors entered 
into a contract with the state road commission of Utah to 
carry out the plans, using the commission’s road-making forces 
and equipment, the sum of $100,000 being deposited to the 
credit of the commission in Salt Lake banks. 

The project involves changing the route of the highway 
west from Orr’s ranch to the eastern side of the Deep Creek 
mountains, passing around the northern end of Granite moun- 
tain. Between Orr’s and Granite, while it is a barren coun- 
try, no unusual features are found to obstruct construction 
of a good road, but west of Granite mountain the new route 
of the highway crosses the arm of the real desert. This has 
been crossed in times past by occasional freighters and trav- 
elers in vehicles of various kinds, but always at great hazard. 
While the surface stratum dries in places sufficiently to sus- 




















CONSTRUCTION EQUIPMENT USED ON LINCOIN HIGHWAY CUT-OFF AT GOLD HILL, UTAH. 


Top Row:—Plowing for Borrow Pits. 
Lead—Close View Casting End of Grader. 


Track of Caterpillar to Prevent Sticking in Mud—Another View of Paddles. 


known as the Great Salt Lake desert, embracing an area of 
thousands of square miles. The surface of the desert is 
practically level, having only slight inequalities, drainage be- 
ing north toward the middle of the desert. Being of sedimen- 
tary origin, the surface material of the desert is principally 
silt carrying high percentages of mineral salts. In places 
where drainage is fairly good the surface dries and hardens 
until it forms a crust as smooth and even as an asphalt pave- 
ment; but where drainage conditions are not good, or during 
seasons of abnormal rainfall, where there is much travel the 
material cuts into deep ruts and “niggerheads,” making main- 
tenance of passable roads almost impossible. Such conditions 
prevail along the Lincoln Highway near the Fish Springs 
mountains, where travel is extremely difficult because of the 
humerous and deep mud-holes. To eliminate this serious 
drawback to practical use of the highway as a transconti- 
nental business and pleasure thoroughfare, the directors of the 
association some years ago conceived the idea of changing 


Tenth Mile—Elevating Grader Pulled by 75-H-P. Caterpillar Tractor with 90-H-F'. Cat. in 
Borrow Row:—Caterpillar and Grader in Operation—Showing Mud Paddles Attached to 


The Autor, Mr. Dillree, at Side of Caterpillar. 


tain heavy loads without cutting deep, the thickness is not 
great. In many places are found soft spots that appear to 
have no bottom, while the whole flat becomes impassable when 
wet. To change the route of the highway as planned, it was 
necessary, therefore, to construct a roadway with a grade 
above the level of the desert. As it was impossible to get 
road-making equipment to the west side of Granite mountain, 
construction forces and equipment of the state road commis- 
sion were assembled in July at Gold Hill, Utah, from which 
place it was necessary to build a new road to the west “shore- 
line’ of the desert arm and out to Black Point, a distance of 
12 miles, where a construction camp was established. 

Black Point is a low projection of black limestone 4% 
miles out from the western edge of the desert, being connected 
with the lower slope of the Deep Creek mountains by a low 
ridge averaging a few feet higher than the flats, while the 
Point rises to a height of 30 or 40 ft. above the desert level. 
Actual grading operations began August 1, and have since 
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been carried on continuously, working two or three 8-hour 
shifts a day. By the first of November the sub-grade was 
completed into the 10th mile, and a part of the completed 
portion surfaced with gravel. 

Design of the Roadway 

The specifications call for a roadway of three-course con- 
struction, divided for reference purposes into sub-grade, to 
be composed of desert material, with crown and wearing 
courses of gravel. The minimum depth of sub-grade allowed 
is 18 ins. above the highest inequalities of the natural sur- 
face and a greater depth over low places to maintain a level 
roadway, with a top width of 18 ft., and the side-slopes 1% 
ft. horizontal to 1 ft. vertical. The crown course of gravel is 
to be 5 ins. deep, of gravel or rock 3 ins. and less in size, 
while the maximum size of material for the wearing course is 
1% ins., not more than 12 per cent., by weight, to pass a 10- 
mesh sieve. Each course to be smoothed and well-rolled be- 
fore the next course is applied. The original estimates called 
for moving 90,000 cu. yds. of material in making the sub- 
grade, and 30,000 cu. yds. of gravel for both the other courses. 
In building the sub-grade for the first eight miles 72,000 cu. 
yds. of material were actually handled, the top of the sub- 
grade being made 20 ft. wide. Culverts constructed of lumber 
are required to be placed wherever there appears to be need 
of them. 

Construction Equipment and Methods Employed 

Three C. L. Best caterpillars, one of 90 and two of 75 h. p., 
with one 65 h. p. Holt caterpillar, supply power for operations, 
the sub-grade material being handled by two New Era ele- 
vating graders, and the surfacing gravel by one Jeffery loader. 
Other equipment consists of two Russell blade machines, a 
four-gang plow, 16 Troy trailers of 5 tons capacity, one 5-ton 
White truck with 24-in. iron rear wheels for rolling, and a 1%- 
ton White truck. A complete machine and blacksmith shop 
is established at Black Point. 

The caterpillars are used to haul the elevating graders, 
but before being put into service had to be equipped with 
tumbling-shaft connection from the master gear to elevator 
on grader, to operate it, this connection being installed at the 
Black Point shops. Experience has demonstrated that it 
would be impossible to haul the graders with horses, or to 
make use of horses on any part of the work. If teams could 
be used a force of 90 men would be needed, whereas, the 
same amount of work they could accomplish is being done 
with a force of 28 men. 

The dirt is cast directly into the fill from the elevators 
of the grading machines, and a gradual slope from the toe of 
the fill to the outside of the barrow pits is maintained to gain 
the greatest drainage advantage. As natural drainage of the 
desert to the north is slow, and as large bodies of water col- 
lect after rainfall on either side of the fill, numerous culverts 
are placed to equalize the flow of water, which is controlled 
largely by the direction of the wind. A blanket of gravel is 
placed along the slopes of the fill to protect it from wave 
action induced by winds. When parts of the fill are sufficiently 
high they are’ rolled and the lumps are broken by cater- 
pillars traveling back and forth, after which the fill is worked 
to an even surface with blade machines, final rolling being 
done with the wide-wheeled White truck to prepare it for re- 
ceiving the gravel. The fill is made slightly lower along the 
middle to permit thicker courses of gravel where the greatest 
wear will come. A natural bed of gravel at Black Point will 
supply material to ballast and finish the roadway, and will be 
distributed with trains of Troy trailers hauled by caterpillars. 

During the month of August 32,000 cu. yds. of material 
were handled in making four miles of sub-grade 20 ft. wide, 
using one elevating grader and working two 8-hour shifts with 
two crews of three men each to take advantage of the long 
daylight hours. 

In September another four miles of fill were completed 


~~ 
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by operating two elevating graders, working two 8-hour shifts 
with four crews of three men each most of the time, although 
the work was kept going 24 hours a day when the fifth mile 
was being finished. A total of 40,000 cu. yds. were handled. 


Overcoming Difficulties Encountered 


For the first mile out from Black Point the surface ma- 
terial proved to be sandy, and to a depth of 3 ft. was readily 
handled. Below 3 ft. mire or slimy silt was encountered. 
Along the second and third miles the material was found to 
be salty silt pitted with white clay deposits. The clay deposits 
were of varying area and seriously interfered with operations 
because they were soft, and the machines frequently got 
mired too deep to be pulled out. It was necessary to jack 
them up to move them, but before that could be done it was 
necessary to construct a foundation for the jack. Hay and 
timbers were used for the purpose, and then the places were 
corduroyed with timbers so they would cause no further 
trouble when the machines passed again. Along the fourth 
mile the desert material proved to be a rich soil pregnant 
with vegetable matter, providing a firm, solid footing, and 
the.mile was completed without unusual effort. 

The fifth mile called for the utmost exertion of all man 
and machine energy on the job, and it was not completed 
until after the sixth, seventh and eighth miles because of the 
character of the material and the amount of water with which 
it was saturated. 

The material was a white clay spotted with deposits of 
salt slime, and so wet that the caterpillars could not be guided 
in the proper direction, and they had no traction. When a 
grader was attached the caterpillars would simply dig holes 


’ from which it was difficult to extricate them, even the fly- 


wheels getting down in the mud. The weather being favor- 
able, plowing was resorted to in hopes the hot winds would 
dry out some of the moisture, and operations were then trans- 
ferred to the three miles beyond. After building the sub- 
grade for the sixth, seventh and eighth miles conditions along 
the fifth were slightly improved, and with great effort the 
fifth was completed. 
Using Hay to Keep Heavy Equipment from Bogging Down 


In one place it was necessary to use four tons of hay be- 
fore work could proceed, and even then three caterpillars, 
with a combined horsepower of 230, were required to pull one 
elevating grader. The grader was coupled to one caterpillar 
that traveled in the borrow pit, while the two other caterpil- 
lars were connected ahead and at the sides with chains, one 
traveling the partly-completed fill, and the other on the desert 
outside the borrow pit. This mile crosses the Redding spring 
wash, the underground flow from which causes saturation of 
the desert material. Breakdowns were frequent, and it was 
only by the exercise of ingenuity and all available resources 
that the mile was finally brought to grade. 

For the sixth, seventh and eighth miles the material was 
very similar to that along the fourth, except that what ap- 
peared to be former shallow water courses were found filled 
with shale-like deposits 2 to 3 ft. thick and 10 to 50 ft. wide, 
at right angles to the fill. These shaly deposits covered sait 
slime deposits of unknown depth and occasioned a great deal 
of trouble by causing the plow of the grader to rise, resulting 
in uneven casting of material into the fill. And when once 
a machine broke through them, hours of hard work were 
sometimes required to release the machine from the slime. 

Conditions Very Difficult 

Work on the ninth and the first half of the tenth miles 
disclosed similar conditions, with the addition of soft spots 
in which caterpillars and graders frequently mired. An in- 
spection of the desert for 6,000 ft. beyond the middle of the 
tenth mile showed the material to be very salty white clay 
with numerous salt slime deposits. This part of the cutoff 
course crosses the Fish Springs wash where I anticipate a 
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hard struggle, as it is the critical stage of the work. But I 
have had more than 20 years’ experience in charge of dirt- 
moving projects—in hard and soft ground, and through tule 
marshes and swamps—and will overcome all obstacles here 
by “staying in the harness with my head cut in.” 

All water for camp and radiator use is hauled from Round 
Spring, five miles back and south from Black Point, and all 
other supplies are brought by truck from Gold Hill. To 
avoid loss of time, after the Fish Springs wash is crossed the 
lodging tents for the men will be put on runners and hauled 
by caterpillars out to the end of the grade, where boarding 
house and machine shops will be set up and a new camp es- 
tablished, as water can then be obtained from a spring on 
Granite mountain. 

Heavy rains have increased disadvantages at times, while 
high winds are frequent during which time the air is filled 
with flying particles of pure salt which promise to fill the 
borrow pits gradually in places. Even under ordinary condi- 
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suggested to other wealthy corporations and individuals that 
the enterprise and generosity displayed should be more gen- 
erally emulated. 





Trend of Wages Paid By American Water Works 


By Leonard Metcalf, of Metcalf d Eddy, Consulting Engineers, - 
Boston, Mass. 

Some interesting studies of the increase in cost of labor 
to American Water Works, were recently reported in the 
Journal of the American Water Works Association, Septem- 
ber, 1918. 


Conditions in 50 Plants 
The records submitted by 50 typical important works, both 
large and small, municipally and corporately owned, scat- 
tered all over the country, showed that the advance in cost of 
labor did not begin generally until late in 1916 and did not 
become serious until the latter part of the following year. 




















DIFFICULT CONDITIONS ENCOUNTERED IN BUILDING LINCOLN HIGHWAY CUT-OFF AT GOLD HILL, UTAH. 
Top Row:—Head-on View, Fifth Mile, Grader Being Pulled by One Caterpillar, Assisted by Two Others Ahead and at Sides of 
Borrow Pit—Shows Where 4 Tons of Hay Were Used to Fill Hole in Pit—Caterpillar and Grader in Soft Mud of Borrow Pit, Being 
Assisted by Caterpillar on Fill—Necessary to Feed Distillate by Hand to Keep Moving—Grader Stuck in Hole Being Pulled Out by 


75-H.P. Caterpillar. 
pillar—Down in the Mud, Fifth Mile. 


tions much of the desert surface is slippery, and moisture 
rises to the surface at night and on cloudy days, while 2 ins. 
under the surface the material generally has the consistency 
of putty. 
Moving Pictures Taken 

Completion of this project will be marked by suitable for- 
mal ceremonies of dedication in which the governors of Utah 
and Nevada will participate. Progress has several times been 
inspected by H. C. Ostermann, field secretary for the Lincoln 
Highway Association, who is enthusiastic regarding the 
project, and was the first to try its speed possibiilties. In a 
twin-six Packard he attained a speed of 82 miles an hour for 
two miles, shortly after first four miles of sub-grade had been 
finished, and before any gravel was applied. The first moving 
pictures of the cutoff in use were staged when two immense 
trucks carrying Goodyear tires to San Francisco were de- 
toured for the purpose from the present route of the highway 
some weeks ago. Moving pictures of construction operations 
were taken at the same time. 


The Cutoff a Monument to Enterprise and Generosity 

The cutoff will be a lasting monument to the enterprise of 
the Lincoln Highway Association, and to the generosity of 
Mr. Seiberling, and will prove a most valuable link in what 
will probably become one of the main transcontinental high- 
ways under government control, and it may quite properly be 


Bottom Row:—75-H.P. Cat. Being Pulled Cut of Soft Place by 90-H.P. Cat.—View Off Side Grader and Cater- 


The average advance over the pre-war conditions, was 13% 
in the year 1916, and 27% in the year 1917, and it was reported 
that the advance was still under way. Equally serious was 
the reported decrease in efficiency of labor, which the con- 
census seemed to indicate was between 25 and 35 per cent., 
indicating that the actual increase in cost of labor, up to the 
end of the year 1917, was approximately 50% over pre-war 
prices. 

The cost of the important materials of construction—such 
as pipe, fittings, valves and machinery—and of the important 
materials of operation—fuel and chemicals—had more than 
doubled. It was clear, further, that serious and conscientious 
effort had been made by water works operators the country 
over, to reduce construction and operating forces and expenses, 
to a minimum, and that these reductions had already gone 
beyond desirable limits, in many cases even to reducing the 
working efficiency of the properties, though it was recognized 
that in other cases still greater economies in the better con- 
sumption of fuel and reduction of waste were possible. Mean- 
while, the net revenues of these works had very generally suf- 
fered a marked decline, that of the plants having to pump 
their supplies being more serious than of those having grav- 
ity sources. The menace of the situation to the adequacy and 
safety of the water supplies, was recognized, as was the danger 
that the failure to advance the wage scale sufficiently to hold 
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the old, skilled and better informed employes of water works 
might result in still more serious consequences through loss 
of the men familiar with these properties and their proper 
operation. 
Studies Made in the Vicinity of Boston 

Some further studies of the conditions prevailing about 
Boston were made in the month of September, 1918, by the 
writer, as a basis for determining his action upon a petition 
for increase in wages paid by the water department of his 
home town in Massachusetts. These showed that the practice 
in various water departments, with regard to the length of 
the working week, varies considerably. In, many the 44-hour 
week is observed throughout the year; in some during a period 
of from 3 to 5 months, with a 48-hour week for the remainder 
of the year; and in a few cases 48 hours per week throughout 
the year. In many cases two weeks’ vacation, without loss of 
pay, is allowed to permanent men; in a few cases, none. Legal 
holidays are allowed to permanent men, with pay, in many 
cases; in others but three to four holidays per year; and in 
some cases no pay is given for holidays unless labor be active- 
ly employed upon them. 

In computing the wage rate per hour, of 24 different works 
in the vicinity of Boston, operating under the conditions 
above referred to, allowance was made for the length of the 


working week, but no account could be taken of the holidays - 


or vacations allowed with pay, on account of the lack of spe- 
cific data. It was found that the ruling rate of wage of com- 
mon labor varied generally from $3 to $3.25 per day, and 
averaged approximately 4lce per hour. This is comparable 
with pre-war conditions, varying in these Massachusetts cities 
from 28c to 35c per hour, involving an increase from, 17% to 
45%. It is further significant to note that contractors were 
paying commen labor in this district, during the same period, 
approximately 50c per hour, 22% in excess of the wages paid 
to water works employes, under conditions of practically con- 
stant employment, and 78% in advance of the rate of wage, 
upon contract work, ruling before the war. 

Some advance has taken place since these figures were 
gathered. 

Conditions Confronting Water Works 

Elsewhere over the country marked advances in wages 
over those of 1917, are reported, and increasing difficulty has 
been experienced in the maintenance of requisite operating 
forces. 

How many superintendents of water works are now bear- 
ing cheerfully an unusual burden of long hours of overtime 
work, in the effort to keep their plants running, and are thus 
creditably contributing their bit toward the winning of the 
war? 

With the growing probability of the conclusion of peace 
within the year 1919—for the negotiations following the ‘sign- 
ing of the armistices are certain to involve substantial periods 
of time—it is interesting to speculate upon the conditions 
which American water works are likely to face thereafter. 

It seems highly probably that peace will be followed by a 
very difficult period of readjustment of government activities, 
industry and labor. Two years may be required to return to 
this country the American troops. The shortage of ships and 
home conditions will prevent any immediate and rapid influx 
of foreign labor to the United States. The reconstruction pro- 
gram abroad will involve a heavy drain upon materials, nat- 
ural resources and labor in this country. 

The concessions made to labor during the war—decreasing 
the working day to eight hours, the payment of an increased 
wage for overtime, the increase of two day-shifts to three, the 
giving of holidays and vacations under pay, and the reduction 
in the normal weekly hours of work, will certainly continue 
in most cases, unless unexpected panic should follow the war. 

Conditions Will Increase Use of Labor Saving Devices 

Therefore, while the conditions of depleted labor supply 
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will be bettered, they will be far from normal and will con- 
tinue to be burdensome for several years at least; will tend 
to enforce the increasing judicious use of labor-saving devices; 
and will seriously limit the activities of our water works. 


Long postponed construction will be resumed slowly at 
first, by reason of maintenance of the high cost of materials 
and labor involved by the reconstruction and rehabilitation of 
destroyed property, as well as in growing needs, but will grad- 
ually increase through the coming decade. 


Many injured soldiers capable of limited service, will doubt- 
less be drawn into the work, but sentiment and physical dis- 
ability requiring a greater number of injured than of healthy 
normal men to do a given task, will largely offset any saving 
of cost in their employment. Later, as surplus of labor devel- 
ops and costs of materials diminish, reduction in wages from 
present levels must follow. Some reduction—perhaps 10 to 
20 per cent., may be experienced within a year after the sign- 
ing of peace terms, and be followed by further decline; but 
the old normal pre-war level will never return, save perhaps 
momentarily in future panics. The costs of the war are sure 
to be absorbed in large measure by inflation, that is, by perma- 
nent decrease in the purchasing power of money. 


Inefficiency, Hunger and Bolshevism 


The restoration of old standards of efficiency of labor, and 
the banishment of the present spirit of discontent, are the 
most serious problems of the day. Bolshevism has run riot 
in Russia, fostered by Germany, and now Austria and even 
Germany face similar tendencies which they may not be able 
to control. The return to their homes of the Austrian troops 
and of the Germans, to find shortage of food and lack of op- 
portunity to take up at once their old tasks, may well fan the 
embers of- Bolshevism into flames of anarchy and. destruction. 
Experience has shown that the action of a man with starving 
family, as those of a Chinese coolie with empty belly, may 
not be forecast; therefore the immediate and stupendous task 
of the United States and her allies is to assist in distributing 
the food necessary to the defeated, as well as to the conquer- 
ing nations. This tremendous task will tend to continue the 
labor shortage in this country. Worse yet, the further spread 
of pernicious and destructive socialistic and anarchistic propa- 
ganda may become a very serious problem to the United States 
as well as to other powers. 


Will the United States escape the foreign experience, or 
are our past I. W. W. disorders significant symptoms of fur- 
ther more serious troubles and destruction of property? It 
seems probable that we shall escape the Russian holocaust. 
The return of our fighting men, chastened by the sight of the 
fruitlessness, impracticability and destructiveness of such 
ideas, should act as a staying influence to the continued rapid 
growth in this country of socialism and the willingness to ex- 
periment with new forms of government. Of late there has 
been too great a readiness to throw to the wind years of world 
experience, to adopt new forms of government and to urge the 
idea of governmental, rather than personal, initiative, in the 
effort to offset the effect of lack of hearty co-operation. Never 
has there been a time when good balance and calm judgment 
in dealing fairly with labor, in the settlement of these funda- 
mentally important problems, were more needed. 


It is clear that the outlook for reduced cost in the opera- 
tion of American water works is not encouraging, and that 
the trend in cost of materials and labor, during the next ‘two 
to five years, must be along the line of continued high prices. 
We must adjust ourselves to the fact that of the advance in 
present prices over pre-war prices, from 20% to 30% or more 
is permanent, and that the attitude of labor requires in its 
treatment firmness, together with fairness and real considera- 
tion, if efficiency is to be realized in the future construction 
and operation of American water werks. 
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Design and Operation of Automatic Sewage Pumping 
Station at West Haven, Conn. 


By Clyde Potts, Civil and Sanitary Engineer, 30 Church St., 
. New York, N. Y. 


In designing the sewerage system for West Haven, Con- 
necticut, which is a suburb of New Haven, and situated just 
across the West river from the city, one of the chief problems 
was to drain the sewage to a common point for treatment. 
West Haven is situated on Long Island Sound and the major 
portion of the town is less than 20 ft. above mean tide. The 
town had been unsewered prior to the time of the installation 
of the present sewerage system, although practically all of 
the houses in the town were equipped with modern plumbing 
conveniences. 

Sewage Treatment Works 
The Savin Rock amusement center is located within the 
West Haven sewerage district, and on account of the bathing, 
clamming, etc., it was necessary to provide sewage disposal 
works and treat all of the sewage from the town before the 





























EXTERIOR AND INTERIOR VIEWS OF THE BRAD- 
LEY POINT SEWAGE PUMPING STATION, WEST HAV- 
EN, CONN. 


some was discharged into Long Island Sound or the New 
Haven harbor. The type of sewage disposal works chosen 
was Imhoff tanks followed by disinfection with chlorine gas. 
This plant was located in the eastern part of the town, dis- 
charging into Long Island Sound, through a wood-stave pipe 
outlet. The water level or flow line in the tanks was taken 
as plus four, which is about 1 ft. higher than high tide. This 
elevation permitted practically all of the Savin Reck District 
to drain into the plant by gravity. 
Automatic Sewage Pumping 
There was, however, a small section in the western part 


MUNICIPAL AND COUNTY ENGINEERING 199 


of the town situated about. 1% miles from the plant in which 
the elevations were too low to permit the sewage to reach the 
plant by gravity; in all about 2 miles of street laterals, in- 
cluding the public comfort stations of Savin Rock and some 
of the hotels and amusement centers. 

To avoid establishing a separate disposal plant in the 
western part of the town it was decided to install a small - 
automatic pumping station at Bradley Point for the purpose 
of raising the sewage from this Bradley Point District into 
the main district whence it could flow through the main 
trunk line to the disposal plant, about 11% miles to the east- 
ward. The main trunk line for the Savin Rock District be- 
gins at the disposal plant and is laid westerly along Beach 
street and collects the sewage from different subtrunks. This 
trunk sewer extends to the Bradley Point District, the last 
2,500 ft. of it being 15 ins. in diameter. The sewage from 
the automatic pumping station is discharged directly into the 
westerly end of the 15 in. trunk sewer. By reason of the flush- 
ing effect of the discharge from the pumping station this 
trunk sewer was laid with a grade of but three hundredths 
of a foot per 100 ft. This flat grade reduces the velocity in 
the trunk sewer to about 1 ft. per second. In view of the 
method of operating the pumping station this grade has 
proven entirely satisfactory. 

The sewerage system in the Savin Rock District was put 
in service in May of 1915, and during the first few months 
of its operation the sewage was pumped with the auxiliary 
gasoline engine outfit. This was done in order to permit the 
Savin Rock amusement pavilions to use the sewers during 
the summer season, as upwards of thirty of forty thousand 
people congregate in the amusement pavilions during this 
time. 

The Automatic Control 

The sewage pumping station is automatically controlled. 
The superintendent of sewers visits it but once. a day for in- 
spection purposes. Essentially the pumping station consists 
of two 5 in. vertical centrifugal pumps, direct connected to 
two 5 h. p. vertical motors. The pumps are situated in a dry 
pit adjoining the sewage well.. The sewage from the sewers 
enters a sewage well through bar screens. As the sewage 
rises in the sewage well it floods the centrifugal pumps 
through the suction, and when it reaches a predetermined 
level it raises a float which throws the current into the mo- 
tors. An automatic switch is provided so that the motor is 
not thrown directly across the line until three intermediate 
speeds have been thrown in. 

Sewage Screens 

No attempt is made to screen any appreciable amount of 
solids in the sewage. The screens are rather a precautionary 
measure to prevent sticks and rags from clogging the pumps. 
A 5 in. horizontal centrifugal pump driven by a gasoline en- 
gine is provided as an auxiliary should anything happen to 
the electric current. Both electric pumps are controlled by 
floats in the sewage well. In the event that one pump is not 
sufficient to keep the sewage pumped down and it continues 
to rise in the sewage well the float operating the second pump 
will rise and start the second pump. It has happened on 
some of the busy days at the Savin Rock for short periods 
that both pumps have been called into service. Under ordi- 
nary average conditions, if average conditions are possible, 
one pump operates for about 10 minutes, during which time it 
empties the sewage well and then will automatically cut out 
and rest for 30 minutes while the sewage well is filling up, 
when it cuts in again, and so on, making about 40 minutes 
per cycle, or 36 cycles per day. This amounts to virtually 6 
hours of continuous pumping. There are times, however, dur- 
ing the amusement season, when these figures are exceeded. 
The rate of inflow into the pumping station under ordinary 
conditions is about 130 gals. per minute, or a trifle more than 


185,000 gals. per day. 
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Cost of Electric Current 


The cost for electric current for the last 16 months has been 
as follows: 


MEE Hs B00 1 MO. TIO a kiwikkckbdcisvwewecswnrds $31.75 
en es ON I iia creda waigeieraea ale eee 30.80 
SUG Be BOe tO BONE BERGE oe ceccidcwcdwedsdewiecnnxs 29.51 
July 27,1917, to Nov. 24,1917 (3 months)............. 92.01 
Se DA AURA OR DIG EEEE ccccensnsecaviscnsrenens 25.01 
DOG. Fis BOE tp WO. Be BORE Soc decesivecvdiosscenc cece 30.00 
Pes, Be Rees EO DUMONT saciewdewnrcadesevseaenes 28.40 
es BB Oe ED widens dco des cokuweesnne 37.60 
Pee. Fey Reet ROE. TO ik kbee civdivadsccsaneades 46.40 
Mpets Th, 2907, 00 Mae BG, SORT vik cccccveccdevvsicnccs 56.40 
PO es Oh os OO PUD EE BOE) ook te dcdedeerdeedanaves 52.40 
SUMS Fa5 FPR TWO SU Be AOE! cdcoiccwcsaricevancsnsonss 69.50 
RE. ae ea I, PE vn kdirnied doo wcededwenss 48.40 
py a ee 38.00 


For specific cases I have computed it to be at the rate of 
about $6 per 1,000,000 gals. of sewage pumped. Aside from the 
electric current cost there is very little expense attached to 
the operation of the plant. The superintendent of sewers in- 
spects the plant daily, at which time he fills the grease cups, 
oil cups, ete. 

An alarm clock at the Town Hall is operated by a float at 
the pumping station in the event that any mishap should oc- 
cur and the pumps not operate as they should. 

The contract price of the pumping station was $6,000, and it 
was built during the fall of 1914 and the spring of 1915. 





The Aims of Engineers Engaged in Road Work 


By Rodman Wiiey, Commissioner of Public Roads of Kentucky, 
Frankfort, Ky. 

It is pertinent at this time that you should better under- 
stand the aims of the engineers engaged in road work. Some 
of you might think that on occasions they are arbitrary, dic- 
tatorial and altogether undesirable persons, who try to say 
to the various fiscal courts what they should and should not 
do, but such is not the case. They are laboring for your in- 
terests; they are anxious to see every administration a suc- 
cess regardless of what political power may be in control; 
they are your servants, not your masters, and they realize 
that in its final analysis the people are their clients, said Mr. 
Wiley in addressing the Kentucky Highway Engineers’ Asso- 
ciation on November 12, 1918. 

Financing 

In the financial end of road work engineers are oftentimes 
called upon to make an examination of the road needs of a 
community, the possible resources, and to report to the con- 
stituted authorities the amount of money needed and the 
best method of securing it; at other times they advise with 
the proper authorities to see if their program is sound from 
a financial standpoint, just the same as engineers are called 
upon to report to bankers and brokers on the soundness of 


investments in other lines of work. Today very few invest-’ 


ments of any size are made unless the proposition has the 
approval of some well known engineer in whom the investors 
have implicit confidence. 
Location 

Everyone has seen on numerous occasions the mistakes 
that have been made by viewers in locating roads. It must 
be remembered that wherever a road is built, schoolhouses, 
residences, churches and business houses will follow the de- 
velopment. In case the location is bad, it is most difficult 
and oftentimes impossible to provide any remedy, because if 
the location is changed all the improvements are lost, conse- 
quently the taxpayers are compelled from year to year to pay 
a heavy cost for maintaining an improperly located road. On 
the other hand, very few have seen a road located by good 
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engineers that ever needed to be changed. France, Belgium, 
England and Italy realized centuries ago that whenever any 
road improvement was started it should be in charge of the 
most competent engineers in the nation, consequently the 
roads in those countries have been located with such fore- 
sight, such knowledge of the development of the country that 
it is almost impossible even at this time with all our ad- 
vanced ideas and new methods of travel to make any de- 
sirable changes. Right in our own state when we speak today 
of the old L. & N. pike there is foremost in every man’s mind 
the thought that the road is located properly and any sug- 
gested changes are viewed with suspicion. It has stood the 
test of public criticism as well as the elements of destruction 
and the expense for maintenance has at all times been a 
minimum. 

The great trouble has been principally the fault of the 
taxpayers. They have not called for a business-like adminis- 
tration of the road affairs of their counties and consequently 
they have not received it. 

A road is simply one of the systems of transportation and 
its location requires as much if not more skill on the part 
of an engineer as the location of a railroad, because a rail- 
road company usually has ruling grades, ruling degrees of 
curvature and no departure is allowed from those standards, 
whereas when locating. a road an engineer must have vision. 
In his mind’s eye he must see the country as it will grow 
and as it will be years after the road is built. Consideration 
must be given ‘to the finances of the county which is usually 
not the case in railroad work. A railroad company might ex- 
pend thousands of dollars to reduce a grade one-half per cent., 
to reduce the degree of a curve one or two points, but in 
road work an engineer adopts such grades as will insure the 
economical construction of the highway, provided, of course, 
that traffic will not be impeded. Highway location calls for 
rare judgment on the part of an engineer. 

Grading 

The grading of a road requires the same amount of skill 
and experience on the part of the man doing the work as 
does the grading of any railroad or interurban line. The 
same kind of machinery, the same instruments are used for 
both classes of work. A railroad company never considers, 
for one moment, starting any construction work without hav- 
ing experienced engineers on the ground at all times to see 
that it is properly done; a contractor doing the work knows 
from bitter experience that he cannot hope to make money 
unless he has an experienced man in charge, and I cannot 
understand how men entrusted to build roads can figure that 
they can depart from the usual custom or that they can break 
all precedents and do something that railroad companies and 
contractors have found to be impossible from an -economical 
standpoint and impracticable from all other angles. 

Surfacing 

When it comes to surfacing any road, the man in charge 
should have a thorough knowledge of the behavior of all local 
materials under different kinds of traffic and different cli- 
matic conditions, as well as to understand the method of 
doing the work. Experience has shown that attention to 
minute details is necessary if any type of road is properly 
built. All of you have seen roads built of stone and you 
know that one man can take a certain amount of stone and 
build a good road and another man will take the same class 
of stone and the same amount of stone and build an inferior 
road. That shows for itself that there is something in a man 
knowing how. 

However, the most important thing about the surfacing 
of any road is knowing the type to select. A great many men 
have had sufficient experience to know how to build a gravel 
road, a macadam road or most any type of road that might 
be selected but the real engineering comes when we are try- 
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ing to decide the proper type to build in certain localities. 
To make a decision intelligently consideration must be given 
to the finances of the district, availability of materials, local 
materials, the kind and volume of traffic passing over the 
road, possible increase in traffic due to the improvement and 
the approximate cost of maintaining any type that is de- 
cided upon. 

Hundreds of millions of dollars have been wasted in this 
country by building the wrong type of road. In this state in 
the central section, we find almost invariably macadam roads, 
in Western Kentucky gravel roads and in most instances 
those types have been built without any consideration what- 
ever being given to the traffic that has or will pass over the 
road during its life. To my mind, the selection of the proper 
type of road requires the highest type of engineering ability 
and before building any road it would be economical and 
certainly good common sense to get the advice of the foremost 
engineers in the country as to the most. economical type. 


Culverts and Bridges 

On many of the roads in this state even now we find that 
it is impossible to transport the ordinary road machinery be- 
cause the drainage structures will not carry the loads. Some- 
times, you see fairly good roads on which there has been in- 
stalled drainage structures totally unsuited to the traffic. We 
also find that structures of the wrong size have been built; 
it is not uncommon to see a 100 ft. span trestle where perhaps 
a 4x4-ft. culvert would suffice. Oftentimes we see a culvert 
pipe installed which is totally incapable of carrying the 
water and even the determination of the proper size of any 
drainage structure is a high class engineering problem. Every- 
one should know by this time that the design of culverts and 
bridges is a branch of engineering that requires years of 
training and experience. 

No railroad company would consider for a moment letting 
one of their section foremen build a bridge or culvert accord- 
ing to his own ideas; on the contrary, every structure is 
carefully designed, carefully checked several times before it 
is ever allowed to be installed. The great trouble with high- 
way work has been that most everyone thinks they under- 
stand how to design and build drainage structures and we 
find today our highways adorned with structures which have 
little to commend them except the enormous prices paid by 
an unknowing public. 

Maintenance 

After a road is built it must be maintained and everyone 
who has had any experience in road maintenance knows it 
should not be attempted by any but experienced men because 
it is one of the easiest ways known to waste money. Just 
what to do to a road in certain stages of deterioration is one 
of the most difficult things for even the most experienced en- 
gineers to determine. 

I have seen some men use 500 cu. yds. of stone to the 
mile and make less showing and do less good than an experi- 
enced man would with 100 yds. of the same material. 

It has always occurred to me as being peculiar that sep- 
arate accounts have not been kept, showing the expenditures 
which have been made on a road; today it would be impos- 
sible to go to any county in this state and find the cost of a 
single mile of road unless that mile had been built under 
state supervision where cost records are accurately kept. It 
is part of the training of an engineer to analyze costs, to 
segregate costs so that they know not only the original cost 
of any improvement but also what it has cost from year to 
year; only by keeping and knowing such things can we ever 
be certain that we are doing economical work. 


Road Building an Engineering Problem 


I have endeavored to show that every phase of road build- 
ing is an engineering problem and the sooner that fact is 
realized the sooner will the taxpayers be properly protected. 
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But the thing I am contending for will not come over night. 
Men without any knowledge of the subject will be elected to 
office on some fake issue and will continue to build roads ac- 
cording to their own pet theories, many of which will be at 
variance with good engineering, but the taxpayers should re- 
member that they are paying for all mistakes made. 

Noted men have made the statement that of the 300 mil- 
lion dollars expended in this country on roads last year that 
at least one-third was wasted, and it is now time for the peo- 
ple to take this matter in hand and see that not a single piece 
of road work is attempted unless done by skilled engineers; 
then every cent expended on location will be a permanent in- 
vestment, every fill and every cut that is made will be prop- 
erly done, every bridge and every culvert built so that it 
will carry the loads that pass over the road. The type of 
surfacing used will be the most economical one, and the roads 
when once built will be maintained instead of being allowed 
to deteriorate from day to day. Every cent expended will be 
properly accounted for, and then and only then will the tax- 
payers realize a dollar’s worth of work for every dollar of 
their money invested in roads; when such times shall come 
the people will be willing to pay taxes for roads, because they 
will see that their interests are properly safeguarded, and we 
will have more and better roads at a cheaper price. 





Construction Procedure in Repaving Detroit Avenue, 
Lakewood, Ohio, with Granite and Wood Block 


That part of Detroit avenue in Lakewood, Cleveland, Ohio, 
or the three miles from 117th street to Rocky river, is being 
repaved. . 

In the earlier days of the city, this was an old plank road 
with a toll gate where the city hall now stands. When the 
present pavement was laid, Detroit avenue was considered 
one of the most prominent and serviceable of Greater Cleve- 

land’s traffic-ways. Of late years, due to motor truck and 
other heavy transportation, the street surface has been so 
badly damaged that improvement was absolutely essential. 

The two miles from 117th street to Cranford avenue will 
be paved with 5-in. granite block and the remaining mile to 
Rocky river with wood block. The section in front of Lake- 

















VIEW OF GRADE AS LEFT BY STEAM SHOVEL ON 
REPAVING OF DETROIT AVENUE, CLEVELAND. 


wood hospital will be wood block because of its being less 
noisy, and the section at Rocky river around the street car 
curve will be granite. 

The work was divided into three sections in awarding 
contracts. Roehl Brothers obtained Section 1 at a bid of 
$98,136. The Enterprise Paving Company, Section 2, at $118,- 
522. Baldwin Brothers Section 3, at $113,973. Being handled 
in three sections by three different contractors and two kinds 
of material, speedy results are hoped for. Each of these con- 
tractors depends on Thew shovels in road and street excava- 
tion. 

Section 1 operations were the first started, on August 22d, 
when Roehl Brothers’ Type AO broke ground at 117th street. 
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The width of the street excavated on each side of the car 
track was 12 ft. The depth of cut varied from 12 ins. at the 
track to 18 ins. at the curb. This meant, then, that when 
the shovel finished subgrading on October 10th it had removed 
some 6,600 yds. of earth, old macadam foundation and as- 
phalt. Counting actual working time, it averaged about 300 
lin. ft. daily, despite having to suspend operations frequently 
to let street cars pass. Capacity was further limited by a 
long haul of the excavated material and inability of dump 
wagons and motor trucks to transport full output steadily. 

The view shows the perfect grade left by the shovel, so 
that subsequent operations could follow right along. It illus- 
trates clearly the worth of the Thew horizontal crowding mo- 
tion. Leaving the sub-grade true eliminates the time and ex- 
pense of a gang of hand-laborers to put on the finishing 
touches. 

Other time and labor saving features observed in operat- 
ing this shovel were powerful prying dipper action and swiv- 
elling dipper arm. By means of the first, the heavy, compact 
material was readily torn up and removed. The swivelling 
dipper arm enabled digging around sewer and telephone ccn- 
duit manhole covers and immediately alongside the curb- 
stones. 

Fire hydrants and telephone conduits were put in prompt- 
ly to avoid tearing up the street later on. Conduit trenches 
were dug and the back-filled material tamped, respectively, 
by a Pawling & Harnischfeger excavator and tamper. 

The concrete sub-base for the new pavement is 6 ins. thick, 
the concrete being mixed by a Foote mixer. The granite 
blocks are rolled by a Kelly-Springfield steam tandem roller. 





Protecting Water Mains, Fire Hydrants and Valves 
Against Freezing in Winnipeg, Manitoba 
By Thomas H. Hooper, Operating Superintendent of Water 
Works, Winnipeg, Manitoba, Canada 


Fire hydrants in the city of Winnipeg are installed for 
fire-fighting purposes only, to be used by the fire brigade in 
fighting fires. The climatic conditions are very severe, the 
cold in winter sometimes dropping to 40 or 45 degrees below 
zero. It is during this season that the work of this particu- 
lar branch becomes heavy. The fact that the firemen of this 
city have never found a hydrant out of commission when re- 
quired, through being frozen or from other causes, has been 
brought about, primarily by a system of daily- inspection in 
the downtown portions and congested areas, tri-weekly in the 
adjoining districts, and bi-weekly in the outer portions of 
city, writes Mr. Hooper in the Quarterly of the National Fire 
Protection Asociation. 

Hydrants 

All hydrants immediately after use in winter seasons are 
repacked with a compositon of tallow and hemp packing, 
placed in the stuffing box in hydrant head; otherwise the 
operating nut would be frozen solid and the hydrant placed 
out of commission. Occasionally, through a faulty drip, the 
water will rise in the post, when a steam boiler is used for 
the purpose of forcing steam into the post to thaw it out. 

When a hydrant is found out of repair, the fire brigade is 
notified at once, and when placed in commission the brigade 
is informed. All repairs to hydrants are treated as emergency 
jobs, and workmen stay until repairs are completed. 

Hydrant repairs are divided into two classes, light and 
heavy. Light repairs consist of repacking, renewing bolts or 
nuts, and renewal of parts which can be made without digging 
out the hydrant. Heavy repairs are occasioned through for- 
eign matter being drawn into the hydrant, such as sticks or 
stones which have been left in mains at time of construction 
or the breaking of post or valve. 

It is most essential that in laying water mains it should 
be the duty of some man to inspect each pipe as it is laid, 
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and at night when men lay off work to block the end securely 
to prevent children from throwing stones in the pipes. 

Hydrants are placed at approximately 300-ft. intervals on 
all new mains laid, the water works receiving an income from 
the city at large of $30 per hydrant per annum to offset the 
water consumed and the maintenance of the hydrants. 

Considerable trouble was experienced in past years, owing 
to unauthorized persons operating hydrants, using at times 
alligator wrenches or large monkey wrenches, and in doing 
so stripping the edge off the operating nut, which is pentago- 
nal in shape. The writer was successful in having a by-law 
passed, making it a misdemeanor for any one (except the fire 
brigade) to use a hydrant without first securing the permis- 
sion of this department. 

Valves 

There are in use in this city at this time 2,360 hydrants 
and 4,005 valves on domestic service. Valves are inspected 
the same as hydrants, as it is necessary in case of a break 
during a fire to localize the break by shutting off the least 
possible length of main. 

Valve repairs are far more frequent than hydrants, caused 
generally from broken bolts, broken spindles or foreign mat- 
ter such as sand, stones or sticks blocking valve so as to pre- 
vent it being properly closed when required. 

The fire service water works system or high pressure which 
is supplied with water from the Red River receives the same 
close attention as the domestic system, there being 158 hy- 
drants and 298 valves. 

Water Mains 

Water mains in this city are laid at an average depth of 
7 ft. 6 ins., and in spite of the intense cold, frozen mains are 
almost unknown. Last year a main in an outlying district 
was found to be so nearly frozen that only a small stream 
could be secured at the hydrant. The hydrant was left open, 
when the water gradually cut the ice away and in time freed 
itself. 

The only other case the writer remembers was where a 
i0-in. main was frozen solid. To free this main, it was neces- 
sary to make four excavations at a distance of 40 ft. apart; 
the main was then tapped with 1-in. holes and thawed out with 
steam from hose inserted in the holes. 

If water mains were laid properly in the first place there 
would be very few repairs required except in the case of elec- 
trolysis. 

The writer had occasion recently to cut out some sections 
of cast-iron water main which had been in service for the past 
34 years, when it was found that the pipe and asphaltic cov- 
ering was in just as good condition as when laid, there being 
not the slightest trace of wear. Therefore, if joints were 
properly made and pipe sufficiently tested prior to laying, 
there would be very little interruption in the distribution 
system, guaranteeing a full supply when called on in case 


of fire. 





High Efficiencies Shown by Motor-Driven Water 
Works Pumps at St. Paul, Minn. 

Many pumping problems are most conveniently solved by 
electric-driven pumps. Such pumps constitute a peculiarly 
desirable load for central stations, as they operate either at 
full load continuously, or in some cases are operated only 
during periods of light load, thus helping to fill up the ‘“‘val- 
leys” in the load curve. 

Where centrifugal pumps are operated by power purchased 
through a meter, careful attention is likely to be given to 
efficiency, as a few points gained in efficiency will in a short 
time amount to more than the cost of the pumps. The figures 
showing efficiency and other characteristics of two 12-in. 
motor-driven centrifugal pumps herein given are taken from 
a report made by J. W. Kelsey, principal assistant engineer to 
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G. O. House, former general superintendent of the St. Paul 
Water Department, and relate to equipment recently installed 
at the McCarren Pumping Station. 
Specifications 

The specifications required that each unit should be guar- 
anteed to deliver not less than 5,000 U. S. gals. per minute 
against a total head of 171 ft., and not more than 5,500 gals. 
per minute against a total head of 158 ft., the overall effi- 
ciency from “wire to water” to be not less than 72% when 
pumping continuously at either of the heads and deliveries. 
It was further required that when delivering against a reduced 
head of 140 ft., the motor should not be overloaded. 
~ The bid of the Northwestern Electric Equipment Co., of 
St. Paul, which was accepted, offered pumps manufactured by 
the De Laval Steam Turbine Co., of Trenton, N. J., and syn- 
chronous motors of the rotating field type, manufactured by 








DE LAVAL MOTOR-DRIVEN CENTRIFUGAL PUMPS, 
McCARREN PUMPING STATION, ST. PAUL WATER 
WORKS. 


the Electric Machinery Co., of Minneapolis, and guaranteed an 
efficiency of 74.3% at heads of either 158 or 171 ft., and an 
overall efficiency of 73.7% at 140 ft. 

Motors and Pumps 

The motors receive three-phase, 60-cycle current at approxi- 
mately 2,200 volts and drive the pumps at 1,200 R. P. M. They 
are so designed that they can be started by the application of 
alternating current to the armature windings. In normal 
operation they are supplied with exciting current by directly 
connected exciters of 1%, kilowatt capacity. 

The pumps are of the De Laval single-stage double-suction 
volute type, having 12 in. suction and discharge nozzles. No 
diffusing vanes are used. 

Making the Tests 


TABLE I 


Efficiency and Other Characteristics of Two 12-in. Motor-driven 
Centrifugal Pumps, McCarren Station, St. Paul Water Works. 


Motor 403115, Pump 25650 Motor 403129, Pump 25651 





Volt meter ...... 2230 2230 2240 2240 2250 2260 2270 2295 
Rec. watt hour 

ea 234.0 225.0 210.0 165.0 224 217.4 204.8 188.1 
A. C. ammeter.. 62 59.6 55.5 44.5 57.6 56 52.4 47.8 


P. F. Indicator % 100 100 100 100 100 100 100 100 


Ind. wattmeter... 233.3 226.2 210.1 165.3 226.3 220.2 206.0 188.9 
Vent. manometer 9.75 8.50 7.25 4.60 9.4 8.24 7.1 5.9 
Press. gage ft.... 147.25 165.25 179.25 195.75 146.5 163.0 176.5 186.0 


Suc. gage feet 


i 4.0 6.0 7.5 10.0 3.2 5.0 6.5 8.0 
Total head ft.... 143.25 159.25 171.75 185.75 143.3 158.0 170.0 178.0 
| Ss | eee 1220 1220 1220 1220 1220 1220 1220 1220 
= SS 6771 5900 5035 3194 6527 5722 4930 4097 
Water H. P...... 245.1 237.5 218.4 150.0 236.4 228.7 211.9 184.3 
Electrical H. P.. 312.9 303.3 282 221.7 303.4 295.2 276.1 253.1 
Overall efficiency 78.4 78.3 77.7 67.7 78.0 17.5 76.4 72.8 
es aes 298.5 289.6 269 209.9 289.0 280.8 262.2 239.3 
Pump efficiency... 82.2 82.1 $1.2 71.5 681.8 


81.5 80.7 77.0 


After installation both units were subjected to very com- 
plete tests to determine both efficiency and head-capacity 
characteristics. Before the official tests were run the impellers 
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had been turned down slightly in diameter, due to the fact 
that the motors were operating at 20 R. P. M. above rated 
speed. 

Before beginning the test, the pressure gauge of each pump 
was taken off and calibrated on a dead weight testing instru- 
ment, and then replaced, the pump stopped and the static 
head of water determined by finding the elevation of the center 
of the gauges and the elevation of the water in the high serv- 
ice reservoir. The head determined from the elevations was 
found to agree with the calibration obtained with the dead 
weight testing instrument. The readings of the suction gauges 
were also checked against elevations in a similar manner, 
and found to be correct. As they registered zero with no 
pressure and as the variation in head was never more than 10 
ft., it was assumed that readings of the gauges between zero 
and 10 ft. would be proportional. 
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Section A A 

PLAN AND LOCATION OF McCARREN PUMPING 
STATION, ST. PAUL, SHOWING LOCATION OF MOTOR- 
DRIVEN PUMPS. 


The quantity of water delivered was measured by a 30 in. 
by 13 in. Venturi meter, supplied by the Builders Iron Foun- 
dry Co., of Providence, R. I. The recording instrument sup- 
plied with this meter includes an indicating dial, a recording 
card and an integrating counter, but in order to verify the 
accuracy of its readings, an indicating mercury manometer 
was also connected to the pressure pipes of the Venturi tube. 

The electrical measuring instruments were checked and 
calibrated subsequently by comparison with standard instru- 
ments by representatives of the Northern States Power Co. 

In running the test, the head against which the pumps 
worked was controlled by means of a hydraulic gate valve on 
the discharge side of the pumps. After throttling the gate 
valve, no readings were taken until all instruments had ceased 
fluctuating, after which two or three readings were made and 
averaged, if any variations were found. Observations were 
made with the pumps operating under four different heads, 
covering a wide range of delivery. 

Results 

The results obtained on the official test are shown in Table 
I. In computing the efficiencies of the pumps alone, motor 
efficiencies, as obtained on tests of the motors by the Univer- 
sity of Minnesota, were used. On motor No. 403115, the fol- 
lowing efficiencies were obtained: 

Full load 95.5%, % load 94.9%, % load 93%. 

Motor No. 403129 gave the following results: 

Full load 95.3%, %load 94.6%, % load 92.5%. 

The test results of the units show the variations in head 
and capacity at constant speed together with electrical horse 
power input and overall efficiencies. 

The efficiencies obtained on these pumps are quite high, 
considering the comparatively small capacity and the high 
head. Many builders would advocate the use of diffusing 
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vanes for such conditions, which, however, would make the 
pump more expensive and complicated without any gain in 
efficiency. The efficiencies are further very high over a con- 
siderable range in capacity. Take, for instance, pump No. 
25651, which at a capacity of 6527 G. P. M. shows an efficiency 
of 81.8% and at 4097 G. P. M. an efficiency of 77.0%, or for a 
reduction in capacity of about 37%, there is a reduction in 
efficiency of only 5.9%, which must be considered very good 
for a centrifugal pump. - 

The pumps deliver slightly more than 5500 G. P. M. at 158 
ft. total head, but this was not at all objectionable, due to the 
fact that the efficiency was very high also at low heads, which 
in this particular case was of great advantage, as can be seen 
from following quotation from the official report: 

“As to the quantity of water pumped, it will be observed 
that it more than meets the requirements of our specifications. 
The clause in our specifications limiting the quantity of water 
to 5,500 gals. per minute when working against a head of 158 
feet, was inserted to insure a high efficiency at this pressure. 
It was our belief that the maximum efficiency would be ob- 
tained when pumps were working against a much higher head. 
Fortunately, however, the reverse is true, and our pumps are 
delivering a greater quantity of water, with a higher effi- 
ciency than was anticipated at the lower heads. 

“The friction loss in our force mains is less than com- 
puted, with the result that our operating head is somewhat 
lower than provided in our plans, which explains one of the 
main reasons for reducing the effective diameter of the im- 
pellers. The consequence is a greater quantity of water, at a 
higher efficiency against our prevailing dynamic heads.” 





Relation of Main Drainage to River and Harbor Front 
Improvements in Various American Cities 


By Morris Knowles and John M. Rice, Engineers, Jones-Bldg., 
Pittsburgh, Pa. 


Some of the notable American projects for river and har- 
bor improvement, involving questions of main drainage, are 
here described with special reference to the methods adopted 
for eliminating the nuisance caused by the discharge of raw 
sewage. The data and discussion are from a paper by Messrs. 
Knowles and Rice before the American Society for Municipal 
Improvements. 

Baltimore 

Before the present system of main drainage was put into 
effect, Jones’ Fall River which traverses the center of the city, 
afforded the most available means of draining the districts 
tributary to it. The collection of offensive matter in its open 
channel had been for many years a source of continued nui- 
sance and expense. The winds were the most powerful agency 
affecting the regimen of the harbor. A heavy southeast wind 
raised the water 6 ft. above mean tide, while on the other 
hand, a strong northwester would drive the water out of the 
river, leaving it some 5 ft. below the mean. 

Under these conditions whatever solid matter was permit- 
ted to enter the harbor remained there sinking to the bottom 
or floating on the surface, but never getting far away from 
the point of entrance; so that sewage and other filth allowed 
to enter the harbor with storm water, were not finally dis- 
posed of, but continued as a source of nuisance and after be- 
fouling the harbor and silting up the channels, the accumu- 
lating matter had to be removed by dredging. 

The pollution of the harbor waters was also a matter of 
concern to the great oyster interests of Baltimore. This led 
to many investigations as to the best methods of disposal and 
treatment. 

The system finally adopted and built after the fire which 
destroyed a large part of the city was that recommended by 
the sewerage commission of the city of Baltimore in its 1897, 
1889 and 1906 reports. 
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The separate system was adopted, collecting the domestic 
sewage of the city into a high and low interceptor, the sewage 
being pumped from the lower to the higher at a suitable 
point. The works are situated about 4% miles east of the 
city boundary on the shore of the Back River. The process of 
disposal comprises sedimentation, screening, sprinkling filters 
and subsequent settling basins. 


New Bedford, Mass. 


With few exceptions the New Bedford sewer outlets were 
located near the shore line, often at the end of docks, where 
the current movement of the water was slight. 

The pollution of Acushnet River and Clark’s Cove by the 
sewage had given rise to such nuisances along the city’s water 
front that plans for an intercepting sewer system and pump- 
ing stations to care for the entire flow of the municipality 
were prepared in 1910, and the work completed in 1913. 

The intercepting sewer was built with an outlet into the 
harbor at a point far from shore where the rate of dilution 
is great enough to avoid nuisances. 


Cleveland 

The city of Cleveland is ideally located for drainage. by a 
gravity system of sewers and for sewage disposal by dilution, 
since the Cuyahoga River and its tributaries on the one hand 
and Lake Erie on the other, afford convenient outlets for all 
sewers of the city. But on account of the very low velocity 
of the river, the bottom is covered with a heavy sewage de- 
posit, much of which, at the time, of the spring freshets, was 
washed out into the lake, where, at. times, it. was possible for 
it to contaminate the water supply. ¢ 

An intercepting sewer system was therefore. designed for 
the purpose of intercepting the dry weather. flow of all sewers 
emptying into the river, its tributaries and the lake, and con- 
veying this flow to an outlet located on the shore of Lake 
Erie at a safe distance to the east of the new water intake, 
where it is proposed to treat it before final dispersion in the 
lake. 

Toronto, Ontario 

Toronto offers a good example of the relationship of main 
drainage to waterfront development and improvement. 

The sewage of Toronto, before the new system was built, 
was collected by the combined system and discharged at vari- 
ous points in Toronto Bay without treatment of any kind, 
with the result that nuisances had been created along the 
water front especially during the warmer months of the year. 
This also constituted a danger to the source of water supply 
of the city. 

The sewage disposal problem of Toronto is important from 
the aesthetic as well as from the sanitary standpoint, the bay 
being used to a large extent for sailing and bathing. At the 
outer boundary of the bay known as the Toronto Island, a 
great number of residents of the city have established summer 
homes and the pollution of waters by sewage tended to destroy 
the value of this property as a site for summer cottages. A 
number of amusement parks on the water front also suffered 
from pollution of the bay by sewage. 

The main drainage system comprises high and low level 
intercepting sewers, an electrically operated pumping station 
for the low level flow, a screening and sedimentation plant 
and a submerged outfall line extending into Lake Ontario. 

Syracuse, New York 

The city of Syracuse, New York, is drained by two streams 
which fiow in a northerly direction through the city and dis- 
charge into Onondaga Lake. Two streams, Onondaga Creek 
and Harbor Brook, served as carriers for the entire storm 
water and sewage of the city which are collected on the com- 
bined system. 

When the loading of the streams with an excessive amount 
of sewage exhausted the supply of dissolved oxygen in the 
water and the odor from the putrefaction of the organic mat- 
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ter became objectionable a system of main drainage was de- 
signed to do away with the nuisances caused by these condi- 
tions. The main intercepting sewer built in 1910 and 1911 
ran along Onondaga Creek carrying the flow from the com- 
bined system of sewers to a temporary point of discharge into 
the creek in the northern outskirts of the city. 

Another interceptor was built along Harbor Brook, on the 
same principle of design of the main interceptor, but much 
smaller. 

Washington, D. C. 

‘The sewerage of the Capitol City may be said to date from 
1871. In course of time various defects developed and there 
were complaints from odors due to lack of ventilation and 
from pollution of the water courses. 

In 1890 storm drains were constructed in the low lying sec- 
tions, the polluted canals were filled and intercepting sewers 
were built to deliver the sewage to a central pumping station 
on the Anacasta river. From this station the sewage was car- 
ried by three siphons for a distance of 2,680 ft. under the 
river, and thence by an outfall sewer 15,483 ft. long along the 
Potomac to an outlet discharging at the bottom of the river 
about 500 ft. from shore. 

Cincinnati, Ohio 

The extension and growth of Cincinnati forced the city 
authorities to plan and construct a system of main drainage 
which would answer the present and future needs of the city 
for a number of years. 

The sewage of Cincinnati was discharged untreated into 
the nearest available water courses, namely, Mill Creek, Duck 
Creek and Ohio River, through several outlets. 

About 65 per cent. of the sewage was discharged into Mill 
Creek and Duck Creek, the remainder finding its way into 
the Ohio River. As a rule the outlets into the Ohio River 
had not resulted in any offensive condition. Along Mill Creek 
and Duck Creek a system of intercepting sewers in the valleys 
of these streams was planned, and construction was started 
in 1912 and 1913. 

Plans for an interceptor following the Ohio River banks 
as well as a comprehensive system of sewerage considering 
the future extension of the city were also laid out. 

Through the construction of two intercepting sewers, sew- 
age was to be removed from Duck Creek and Mill Creek, and 
thereby eliminate odors and offensive unsanitary conditions. 

A. section of Duck Creek was to be eliminated through the 
construction of the Duck Creek interceptor, thus allowing the 
reclaiming of the creek bed for park or transportation pur- 
poses. Mill Creek was to be confined between masonry. walls 
thus permitting the reclamation of bottom lands for industrial 
purposes. 

Waterbury, Conn. 

The sewerage system of Waterbury, Conn., a city of 74,000 
in 1910, consisted of a considerable number of relatively small 
drainage districts, the sewers of which were designed to dis- 
charge into Nangatuck River or its nearby tributaries. 

While special conditions of the river near the city pre- 
vented any putrefaction and resulting nuisances, putrefaction 
was active at a point about 3 miles from the city and marked 
nuisances resulted from these conditions. 

As a remedy for these unfavorable conditions, the con- 
struction of an intercepting. sewer and sewage purification 
works were planned and carried to conclusion. There were 
many interesting features governing the design of the sewer 
section. 

The sewer line for a distance of a third of a mile is — 
either along the precipitous slope of the river bank or in the 
bed of the stream and throughout this distance the sewer 
structure has been so located, designed and constructed as to 
form a foundation for the lower portion of a retaining wall 
to be subsequently built for the reclamation of a considerable 
area of the low level lands now subject to flood inundation. 
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The governing conditions were most favorable for the adop- 
tion of a design for a dual purpose structure, and the lands 
to be reclaimed are of great value for manufacturing pur- 
poses. eee 

The saving in total expense effected through this design is 
estimated to be, at the completion of the river wall, fully two- 
thirds the cost of the present sewer structure. 

For three-quarters of a mile through the site of the pro- 
posed sewage purification works, the main intercepting sewer 
has been built in conjunction with a filter effluent conduit 
and two pressure mains. 

The main outlet sewer running along the bank of Nanga- 
tuck River was given permanent protection against the ero- 
sive action of the stream through the construction of slope 
paving. ’ 

This work shows how the main drainage problem of a com- 
paratively small city can be handled efficiently in connection 
with river front improvement. 

Harrisburg, Pa. 

The discharge of crude sewage through a number of out- 
falls along the Susquehanna River front at Harrisburg, Pa., 
had resulted in the creation of objectionable conditions along 
the shore, for in most cases the outfall lines were not carried 
out to deep water and were often above the water level in the 
river. 

The sewage, therefore, instead of being carried. out and 
away quickly by the current tended to pool and stagnate close 
to the shore line, and as the city‘s streets extend almost down 
to the water front there were many complaints from residents 
whom the unsanitary state of the river affected, especially 
during the summer months. To remedy these conditions the 
city has built an intercepting sewer to collect the flow from 
the old outfalls at the end of each street, and deliver it through 
a single submerged outfall into deep water downstream from 
the city where the current is swift enough to assure a good 
degree of dispersion. 

Ultimately all the sewage from this interceptor and others 
to be built will be conveyed to an island in, the river and will 
be treated there at a sewage disposal plant. 

Conclusion 

Many other examples could be cited of cities where the im- 
provement of the water front was largely dependent upon im- 
provement of the sewerage system, but it is believed that 
sufficient proof has been given to show the dependence of the 
former upon the latter. 

The lesson to be drawn from this is obviously that even 
in the younger and smaller communities where nuisances do 
not yet exist from the discharge of raw sewage into the ad- 
jacent waters foresight requires that sanitary sewer systems 
be designed with a view to ultimate interception to remove 
offensive material from the waterfronts. 





Street Cleaning in Pittsburgh, Pa. 

The accompanying views illustrate street cleaning methods 
in vogue in Pittsburgh, Pa., and were furnished this magazine 
by John F. O’Toole, superintendent of street cleaning in that 
city. As the views indicate, while mechanical devices are em- 
ployed, they have not rendered entirely obsolete the man with 
the broom. 

Under favorable conditions a great deal of man-power can 
be replaced by the use of mechanical devices, but Mr. O’Toole 
states that many conditions may be cited under which no 
known mechanical pick-up device could provide the degree of 
cleanliness that modern city life demands. In the congested 
business sections of any large city the traffic conditions are 
such during the major portion of a 24-hour period that no me- 
chanical device can insure satisfactory service. 

Mr. O’Toole’s views on this point were further expressed in 
addressing the Society for Street Cleaning and Refuse Dis- 
posal of the United States and Canada, as follows: 
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“This in a measure would also hold good in many high-class 
residential sections, especially since the general use of the au- 
tomobile, where street after street is occupied temporarily by 
these automobiles for parking purposes during many hours of 
each day. While it might be said that in sections such as this 
and other more remote residential districts the work of clean- 
ing streets could be performed better during the night, there 
again we are met with objections from residents who complain 
that their evening’s recreation in the vicinity of their homes 
is destroyed during these operations, and if operations are sus- 
pended until a later hour, objections are again entered by these 
people on account of our disturbing their slumbers. 

“All these conditions indicate that the man with the broom 
cannot be entirely done away with, and that no matter what 
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mechanical devices are used, we must rely upon this man- 
power to maintain at all times an efficient street-cleaning or- 
ganization. The modern standard should provide for the con- 
stant cleanly appearance of the street, and this standard can- 
not be maintained by mechanical devices alone. 

“Pick-up devices, under favorable conditions, will no doubt 
lessen the cost per cubic yard of material removed, and also 
lessen the cost of area treated, but there are so many factors 
to be considered in the problem of cleaning and keeping clean 
the streets in a large city that any reduction in the cost of 
doing this work by appreciably lessening the man-power, espe- 
cially in the patrol service, would be balanced at times by the 
unsatisfactory measure of cleanliness effected.” 





Practical Measures for Securing Greatest Economy in 
Public Utility Plant Operation 
By Charles Brossman, Member American Society C. E., Ameri- 
can Society M. E., Consulting Engineer U. 8S. Fuel 
Administration on Utility Plants in Indiana, 
Indianapolis, Indiana 


V. Proper Use of Recording and Indicating Instruments 


The subject of instruments for obtaining efficiency in the 
power plant was discussed in Article IV of this series, see pp. 
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111 to 113 of Municipal and County Engineering for Septem- 
ber, 1918, and the present article treats of another phase of 
the same subject. 

The proper use and results of power plant recording and 
indicating instruments is largely determined by the point of 
view of the man using them. Take a pair of opera glasses 
or a telescope and look through the big end at some nearby 
object. Things look a tremendous -distance away and out of 
reach and unattainable. Reverse the instrument, looking 
through the proper end and things almost hit you in the face 
when they are really far distant. 

Now, don’t look at things through the wrong end and if 
you do, reverse quickly and get the proper view of what in- 
struments can do for you. Recording and other instruments 
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properly used will give you a view of your plant operation 
that you could never attain in any other manner. 


Operators Must Use Instruments Properly 


There has been a great development and increased use in 
devices and instruments for recording, indicating and meas- 
uring the various necessary forms of power, water, etc., in 
utility plants, but the drawback is that many of the operators 
have not kept pace with the development of such devices. 
The attitude of the man who is to use the instrument is more 
important than the instrument itself. The instrument will 
not increase the economy of the plant; it is only going to 
show you whether you are operating to get the best results. 
The balance of the work is up to you. This is a very serious 
question as is evidenced by what has happened in quite a 
number of plants. I have come across many places where 
there were instruments for recording, indicating and various 
uses, that were standing unused, unoperative, and no desire 
was shown to use them, or even to say a good word for them. 


Some allowance must be made for a few of the earlier in- 
struments, there is no question as to that—but on the whole, 
in many plants there is something lacking. The operator had 
not had the proper interest and this may have been due to 
several reasons. It may have been too much trouble—it may 
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be ignorance or something else, but ignorance cannot be the 
excuse of the man who really wants to know. If the man who 
does not care is in a rut, he can be pulled out, but he must 
keep up steam and go on his own power after he is out. 


Small Plant Conditions 


In the larger stations these matters are largely overcome 
or provided against, as men are especially engaged to do the 
work of looking after the instruments of this character and 
are constantly endeavoring to increase the plant efficiency. 
These men of course keep all records and keep the devices in 
good shape. 

In the smaller plant it is not possible to get expert super- 
vision, neither is it necessary, but the results and the success 
or condemnation of such instruments rests entirely upon the 
intelligence and attitude of the engineering force. 

It is therefore necessary for the owner, superintendent or 
whoever may be in charge to see that the proper interest is 
maintained. There is no use getting these instruments to be 
laid away and get covered with dust. 
to get results that of first importance is to get the interest of 
the entire force, so that they will take care of and use the in- 
struments. Keep the men interested by getting up good na- 
tured competition. 

The Bonus System 


If necessary to get results offer a bonus to increase over all 
results and efficiency. If you can save something each month 
by a bonus system—why not do it? You will be money in 
pocket and what the working force will get will depend en- 
tirely upon their results. You will not get maximum results 
or full benefit until the men in the plant realize that what 
you are striving for is better operating conditions. Furnish 
the men plenty of information—I think most men, engineers 
and firemen included, are trying to better themselves or 
would try if given the chance. There are many chief engi- 
neers and good ones, who have started in firing. 

The man at the head must have the proper interest and 
must show the men under him that he has. If the interest is 
not in the man at the top it certainly will not be evidenced 
by the rank and file. 

Some one has said social, economic and political reforming 
will finally resolve itself into just a plain job of cost finding. 

Right there is the basis of success of the modern utility 
plant. I want to mention a few things that I have found in 
some plants. 

Some Examples of Plant Neglect 

In one I was shown through in company with some offi- 
cials—here were the boilers with draft gauges on each boiler 
and not a drop of water in a gauge—all covered with dust 
and some of them broken. 

In the rear of the boilers were gas collecting devices. I 
asked if they used them, and was answered, “No.” I asked 
if they had an indicator and how often it was used; “About 
once a year.” There was a steam flow meter, but it was not 
used. Records were kept of some things, but with all that 
was done, it could not be determined what amount of coal was 
used per unit of power. 

In another plant furnishing water and light the water 
pumped per year was only guessed at. Yet in the station was 
a Venturi Meter with its full equipment not being used at all. 
Inquiring for station records, I found that one progressive 
engineer had been keeping them, but had been ordered to stop. 
In another were full instruments for recording loads, etc., yet 
the engineer did not use them because he was out of glass 
pens—too much trouble to buy them—(they cost about 25 cts. 
each). The plant was well kept up, too, but no one knew 
actual costs as to whether they were too high, or if properly 
apportioned. 

Instruments Are Not Unfriendly Spies 
Don’t let your men get the impression that instruments are 
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for the ‘purpose of keeping tab on them. The main function 
of these devices is to help you operate at minimum cost and 
keep your plant at its best. As soon as your plant was built 
depreciation and wear started right in—you want to know if 
things are not keeping up as they should and instruments of 
the proper kind will tell you. Get the men to see that oper- 
ating the plant at its best is to their credit—that is one ob- 
ject you are after. You also want to know yourself, your ad- 
vancement will depend on what you do and the results you 
get. 

This is a big problem in many plants, although it is not 
as hard now as formerly, but it is necessary to get full co- 
operation from your men and have them interested and then 
all will get the full benefit. 

The work will be easier for the men and better operating 
results will be obtained—‘He profits most who serves best” 
holds in the engine and boiler room as well as in any other 
walk of life. 

Now the smaller sized plants are the most affected by the 
lack of knowledge and it is confined to both private and 
municipally owned plants. I am going to illustrate what this 
lack of knowledge means by some actual examples that I have 
come across. 


It Costs Money to Remain Ignorant and Indifferent 


In one plant supplying two kinds of service a petition had 
been made for higher rates. Investigation showed that any- 
where from 14 to 20 lbs. of coal were used to generate a kilo- 
watt. This plant generated the electric power and also 
pumped water by electric power and the coal used in pumping 
was somewhere from 15 to 20 lbs. of coal per 1,000 gals. 
pumped. No records were kept and no one knew anything 
definite about the plant. There was not even a draft gauge 
on the boiler furnace, even though they knew their coal was 
running 30 to 40 per cent. higher than it should; everyone 
connected with the plant realized that something was wrong, 
but no one moved a finger to even adjust or put in shape what 
they had. The publicity to all connected with the plant threw 
a mantle of ridicule over all concerned in the plant’s opera- 
tions, which might have been corrected by the use of a little 
common sense. 


In another plant where quite a few kinds of utility service 
were given, some records were kept, the men at the plant 
filled them in a perfunctory way and sent them to the office. 
At the office on inquiry I asked for certain data; the super- 
intendent said he did not have it. I asked for his station logs 
and he gave them to me, and I found the most of what I 
wanted; enough to show me where the trouble was. The 
superintendent did not know what was on his log sheet and 
made no attempt to get any use from what records he had. 
The logs were bundled up and put away and that was the last 
of them and no attempt was made to have them serve any 
useful purpose. The result in this case was a great deal of 
trouble for the company, which would have been averted if 
they had known their plant as they should. 


In another plant, not much larger than the former plant 
mentioned, every record was kept and curves and loads plotted 
by the superintendent. He could show you the load or fuel 
consumption for any period on a few minutes’ notice. His 
rate was considerably lower than the other plants and his 
operating costs much lower than the other plant mentioned, 
even with all allowances for difference in equipment and size; 
he was keeping out of trouble when the other fellow was not 
—he knew just what his plant was doing and what it could 
do at its best and he kept it there. The man who was having 
all the trouble could have’ kept out of it had he taken the 
proper interest in knowing his plant and its records. 

Here are two towns I know of, one of them five times the 
size of the other, both pumping water under almost similar 
conditions—yet the coal used is almost the same amount per 











208 


year in each case. The boilers are the same type and pumps 
are the same type. The smaller plant uses almost 25 lbs. of 
coal per 1,000 gals. of water pumped, single pumpage from 
well to system. Again a case of no records to show why costs 
had been increasing all the time. These are just a few things 
to the point and showing what results can be expected where 
ignorance of plant conditions prevail. If you do not know 
what your plant is doing, whether it is doing all it should— 
doing its best—it may lead to trouble for you. Therefore, 
start in and study your conditions—start to analyze your plant 
and find out what you know least about in your plant. When 
I say least, I mean actual definite data. Trace each part down 
and find out where information is really lacking, then decide 
what you need in the way of instruments and devices to keep 
you posted in such a way that you can tell at any time just 
what you were doing. You will find it is interesting—that it 
will pay, and be a source of satisfaction—especially when the 
time comes when you have to submit this information for 
some important reason. Again, don’t be ignorant of your 
plant operation costs. Voluntary ignorance is just as bad a 
fault as voluntary idleness. Get the “key” to your plant and 
keep it. 





Investigations of Pipe Corrosion in Chicago Buildings, 
with Special Reference to Durability of 
Pipe Materials 


By Thomas J. Claffy, Assistant Chief Sanitary Inspector, 
Department of Health, City Hall, Chicago, Ill. 


It has been observed for some time by those in close touch 
* with plumbing installations in Chicago and elsewhere that 
under certain conditions, iron pipe is affected seriously by 
rust. The corrosive element, whatever it may be, seems to 
have more effect on one kind of pipe than on another, and 
also to be worse in some buildings than in others. In pre- 
vious investigations, conducted by the Research Committee 
of this society, special attention was given to the house drains 
and sewers, said Mr. Claffy in addressing the American So- 
ciety of Sanitary Engineering. 
Chicago Investigation 


It occurred to the author some months ago that a little 
attention should be given the pipe in the system above the 
basement or cellar floor and so, about May, 1, 1918, a man 
was assigned to make a canvass of that portion of the down- 
town section of Chicago, covering LaSalle, Clark and Dear- 
born streets, between Randolph and Van Buren streets. In 
this section we find nearly all of the large office buildings, 
several banks, and the municipal and county buildings; also 
the U. S. government building, which contains the post office 
and federal courts. On account of war conditions, the investi- 
gation did not include this building. We aimed to confine 
our attention to buildings of 6 stories and upwards, and over 
5 years old. One or two less than five years were included 
because of the conditions noted in buildings very close to that 
age. 

Cast Iron Pipe 

Cast iron pipe has been recognized for many years as a 
very durable material for soil, vent or drainage purposes and 
consequently has been much used in building construction 
and, no doubt, its use will continue. When construction of 
buildings over 6 stories high began, a new epoch was intro- 
duced in building construction and we very shortly had build- 
ings twice that height and higher. 

Screw Pipe 

About 30 years ago began the common use of screw pipe 
in plumbing systems in such buildings. At that time it was 
a novelty, and with the introduction of drainage fittings ap- 
peared what was known as the Durham System. Because of 
the fact, noted in recent years, that there is a great deal of 
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corrosion in pipe systems, it was deemed expedient to find 
out, if possible, the relative merits of cast iron, wrought iron 
and steel pipe in such systems. 


Method of Investigation 

In making this investigation, the inspector was required 
to report on the height and age of each building separately; 
the number of vents at the roof line; size, and whether pipe 
was cast iron or screw joint; to obtain a sample where pos- 
sible for test purposes, and under the head of “Remarks” to 
describe such conditions as were found. Photographs were 
obtained of sufficient vents on the roofs to show an existing 
average of their condition. The inspector also was required 
to state whom he interviewed, whether the owner, superin- 
tendent, engineer, or other person. In order to distinguish 
between wrought iron and steel pipe, it was necessary to take 
samples for test, filings being obtained for chemical tests 
and pieces of the pipe for fracture tests. In obtaining filings 
the outside skin, which was generally either a heavy coat of 
paint or a coat of rust, was filed away and filings of the clean 
metal procured. These samples were sealed in an envelope 
and numbered, the number on the envelope corresponding 
with the number on the report describing its condition, to- 
gether with the name of the building. 


Chemical Test of Pipe 

All samples were tested by the so-called manganese test, 
a very simple qualitative chemical analysis which may readily 
be performed by anyone having the necessary inexpensive out- 
fit. 

In the manufacture of steel pipes, it is well known that to 
the molten metal in the Bessemer retort, a certain amount of 
Ferro Manganese is added in order to make it possible to roll 
and weld the over-oxidized metal. There is no such addition 
of manganese in the manufacture of wrought iron. The lat- 
ter metal contains only a very insignificant amount of man- 
ganese, such as may have been contained in the original ore. 
In making this manganese test, each sample of filings is placed 
in a glass test tube. The amount need only be a few grains. 
To this is added 10 drops of nitric acid, diluted with an equal 
part of water. The solution is then heated for a few seconds 
over a flame and allowed to cool off. When cooled a small 
amount of sodium bismuthate is added. If the sample is steel 
a decided pink color will show. If it be wrought iron the so- 
lution will show a light brown color, which gradually fades 
away, leaving a brownish residue in the bottom of the tube. 
In several cases, these tests were supplemented by fracture 
tests, which furnish a conclusive check on the manganese 
test. Wrought iron fractures show a fibrous character of 
metal, and steel a brilliant crystalline one. For the purpose 
of this investigation the tests outlined answered the purpose. 

Data Collected ri 

The tables herewith contain a brief summary of th; data 
collected, showing the age of pipe installation, the total num- 
ber of roof terminal vents, number of screw pipes tested, to 
determine whether of wrought iron or steel and the condition 
of all pipes with respect to corrosion at time of investigation. 

Age of Buildings and Pipe 

Altogether, 63 buildings were investigated, in all but two 
of which more or less complete data was obtained. In age 
these buildings range as follows: 


oe, eee aera ee 13 Bldgs. 
SEBO FORER WE 6c dks cewesicwes 18 Bidgs. 
ee eee re 5 Bldgs. 
pS re 3 Bldgs. 
ek err re 13 Bldgs. 
S SORE GF TBs okcviisocweass 11 Bldgs. 

63 Bldgs. 

Kind of Pipe 


Dividing these buildings according to the kind of pipe used 
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in their drainage systems, we find 


S. Cee We Wh. oscces case . 15 Bldgs. 
, a eee 8 Bldgs. 
By bade wa vaeaimaces wae 18 Bldgs. 
4, Mixed W. I. & Steel...... 10 Bldgs. 
5. C.I. Mixed with W.I. or St. 10 Bldgs. 
GC. Winemt Gate. «2 ciacascess 2 Bidgs. 

63 Bldgs. 


Rating of Cast Iron, Wrought Iron and Steel 

If we analyze the records for all systems over 20 years old, 
as recorded in Table 1, and also in the individual reports, 
which are too voluminous to be embodied in this report, we 
find that a total of 33 roof terminal vents were steel, 155 
wrought iron, and 218 cast iron. If we now attempt to sum- 
marize as far as possible, the condition of all these vents, we 
find the interesting facts as per the table. 

The poorer rating for cast iron in comparison with wrought 
ircn as shown in Table 1, is to some extent due to the probably 
higher average age of the cast iron installations. The com- 
parison refers only to destruction or near-destruction by cor- 
rosion and does not take into account several dozen cast iron 
vents which had clogged up with rust at the increaser below 
the roof and thus become temporarily useless. Neither does 
it take into account the condition of the joints, which would 
further improve the rating of wrought iron over cast iron. 
Steel pipe, it will be noted, is so completely destroyed by cor- 
rosion after 20 years as to exclude all consideration of joints 
or clogging which might otherwise be figured in its favor. 


Buildings from 10 to 19 Years Old 

Returning now to buildings from 10 to 19 years old, Table 
1 exhibits a large number of steel installations indicating how 
completely steel pipe, on account of its slightly lower first 
cost, has come into use in Chicago. A rating table compiled 
along the lines just described, but distinguishing between 
black and galvanized pipe, forms the second part of Table 1. 

The 100% perfect condition of cast iron is due to prac- 
tically all the pipe being extra heavy, and a small deprecia- 
tion of such pipe could not be attempted in a rough estimate 
of this kind. With reference to galvanized steel pipe, it ap- 
pears that galvanizing is partly or wholly destroyed before 
the pipe is 15 years old, protecting it from destruction to this 
extent, the pipe as a result lasting from 15 to 25 years before 
complete destruction is observed. The relatively good condi- 
tion of wrought iron, both black and galvanized, should again 
be noted, the 10% given in table indicating a slight deprecia- 
tion but no actual failures. The figures indicating total num- 
ber of vents of cast iron and wrought iron in this table are far 
too low, as on roofs where all the vents appeared to be good 
only one or a few tests were made on wrought iron and no 
troub.e taken to report on all the cast iron. 


TABLE I—RECORDS OF PIPE CORROSION IN CHICAGO 
BUILDINGS INVESTIGATED 
Note—Letter g after iron or steel means galvanized. Letter b 
means black. Where no letter is appended, it is understood the 
pipe is black. 
Installations over 20 years old. 


Pipe Total number No. ventsentirely Estimated percent 
ef vents or nearly destr’y’d destruction 
Steel 33 Vents All practically 
destroyed 90% 
W. I. 155 Vents 17 Vents nearly 
destroyed 20% 
c % 218 Vents 43 Vents nearly 
destroyed 25% 
Installations 10 to 19 years old. 
Pipe Total number Present condition Percent destruction 
of vents Galv. 25% destr’d  biack pipe 
Steel 104 g 168 Black all 
168 b scaling badly 75% 
W. I. 8 Both Black and 
galv. good 10% 
C..£ 13 All good 0% 
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Buildings Less Than 10 Years Old 

In perusing the tabulation, one is struck by the fact that 
the severe corrosion of steel pipe becomes evident even before 
the building has passed its first decade of existence. Notable 
examples are the Cook county building, 10 years old, with 34 
steel vents about half of them galvanized. Further, the city 
hall, 7 years old, with 42 steel vents, all galvanized but in 
spite of this all scaling severely. This does not lend substance 
to the oft repeated claims concerning the marvelous improve- 
ment of steel pipe in recent years. If anything, these new 
installations seem to be relatively worse than the older ones. 


Design of Drainage Systems in Chicago 

It is recognized that in downtown Chicago, the main street 
sewers are too small, a condition which is made worse by the 
fact that they are elevated but a few feet above the lake and 
river outlets, giving a very sluggish flow. The street sewers 
have been found full of water well beyond midnight, when 
repairs are usually made without difficulty in other cities. 
Further, the pipe sizes used in vents and wastes in large 
buildings generally are too small and skimpy, resulting in 
blowing out of trap seals and in syphonage of fixtures. The 
conditions noted with respect to sewers long since caused the 
main house trap to be abandoned, the sewers and house drains 
being ventilated through the plumbing system. The sewers 
are also ventilated by means of man-holes in the street. Al- 
together, there can be no question but what these conditions 
combine to aggregate the corrosion in pipes in this city, for 
although corrosion of drainage piping is severe everywhere, 
it appears to be about 50% worse in Chicago than in New 
York and other cities. We discovered in the course of the 
investigation considerable evidence indicating how to improve 
the service obtained from the pipe system, both in respect to 
proper functioning of fixtures and pipes, and lessening of cor- 
rosive attack. 

All Corrosion Internal 

If the destruction of the different pipes mentioned was 
confined to the roof line or the space immediately below it 
there might be some grounds for believing that sulphuric acid 
gas from burning coal would be the destructive element. This, 
however, is not the case, as the corrosion is mainly from 
inside of the pipes. In the Borland building the soil, waste 
and vent pipes at the third and fourth levels were entirely 
rusted away while the same lines of pipe near the roof were 
practically as good as when installed. In the Unity building 
a wrought iron waste line from urinals was rusted out entire- 
ly from the third floor up. In the Great Northern Hotel build- 
ing it was found during the process of reconstruction of bath- 
rooms about 10 years ago that the old pipe system of waste 
and vent pipes was entirely destroyed at the threads and over 
practically the entire length of the pipe in many places. In 
other instances drains hanging on the basement ceiling have 
rusted through and had to be replaced and branch soil and 
waste pipes on intermediate floors were subject to the same 
deterioration from internal corrosion. So it is clear that 
the agency causing corrosion is not from the atmosphere above 
the roof, but is due to the gases developed within the plumb- 
ing system itself and from the sewer in the street. 

Height of Vents Above Roof 

The general practice in Chicago is to extend the vents 
about 1 ft. above the roof, while in New York City vents on 
large buildings are usually from 7 to 12 ft. above the roof. 
Very few people can furnish a satisfactory explanation of 
this difference in practice. I think the case of the Standard 
Trust & Savings Bank building in Chicago explains the rea- 
son. In this building trouble was experienced with syphon- 
ing of fixtures. It was thought to be caused by the suction 
of winds. sweeping over the roof, preventing the free influx 
of air to the vent to relieve the vacuum in the wake of water 
rushing down the pipes. Galvanized sheet-steel extensions 
about 5 ft. high were therefore fitted to the top of the vents, 
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with the result that the trouble was completely eliminated. 
The extension also is to be recommended because it serves to 
keep the exceedingly strong fumes from being inhaled by 
workers or occupants of the roofs and pent houses. 


Vent Increases at Roof 


City ordinances in Chicago demand that the size of vents 
and soil stacks be increased from a point directly below the 
roof to the top of the pipe, to prevent hoar frost from closing 
up the pipe in cold weather. Unfortunately, this causes rust 
and dirt falling down the pipe to find lodgment at the in- 
creaser, clogging up the pipe and defeating the purpose of the 
ordinance. This tendency to clogging is noticeable every- 
where, even. in cast and wrought iron pipe installation. The 
type of fitting now used as an increaser has a more gradual 
taper than that formerly in vogue, but the tendency to clog 
can hardly be eliminated. The remedy would seem to be in 
the adoption of larger sizes of pipes, all the way down through 
the building, and if increasers are used, they should never 
be over 1 in. taper. It would seem far preferable to have the 
hoar frost closing up the pipes for a few days in extremely 
cold weather than to have the pipes permanently clogged up 
with rust and dirt. 


Proportioning Pipes to Suit Number and Size of Fixtures 


In a certain building there were over 40 closets on the 17th 
floor, besides lavatories and urinals. All these fixtures dis- 
charged into a 6 in. stack. During rainy weather, the rain 
water emptying into the main house sewer, added to the dis- 
charge from the 17th floor toilet rooms, would cause trap 
seals to be blown out and waste water overflowing from fix- 
tures on lower floors and in basements. This trouble was 
overcome by the installation of an extra relief vent, but it 
would be far cheaper in all buildings to prevent costly and 
annoying occurrences of this kind, by employing in the first 
installation pipe of larger sizes for both soil stack and regu- 
lation vent. 


Leaky Cast Iron Joints 


From the standpoint of sanitation, one leaky pipe is as 
bad as another, regardless of what causes the leak, be it cor- 
rosion or merely the giving way of a joint from expansion 
and contraction. 

Although the tabulation does not make specific mention 
of the fact, many instances of leaky caulked joints were ob- 
served, and unquestionably many also escaped our attention, 
being more or less inaccessible. Many joints also had been 
recaulked, but it is nevertheless, a regrettable fact that leaky 
caulked joints are not always readily discovered, and even 
less frequently repaired with promptness, in the meantime 
permitting the escape of gases of a noxious, if not dangerous, 
character. Unquestionably the screw joint is to be preferred 
from this standpoint, as long as it can be obtained without 
sacrifice of the necessary rust resistance of the pipe material. 

Steel Pipe 

If satisfactory service from black and galvanized steel 
pipe is only obtained for.a relatively brief period of 5 to 15 
years, and our ordinances do not differentiate between such 
pipe and wrought iron, I believe we are not playing fair with 
the public who pays the bill. The evidence against steel pipe 
is so indisputable as to admit of no contention. I am firmly 
convinced from what has been demonstrated in this investi- 
gation, that there is a most decided difference between steel 
and wrought iron for such purposes as are necessary in a 
sanitary plumbing system, and that we should recognize that 
fact, and in the writing of ordinances, laws or specifications 
we should provide that steel pipe be not used in any buildings 
except those of a temporary character. 
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Influence of Recent Events on Utility Valuation 
Procedure 


By John W. Alvord, Consulting Engineer, Chicago; Chief 
Engineer, U. 8S. Housing Corporation, Washington, D. C. 


The Great World War has disarranged or destroyed many 
a well established conviction of mankind and among other. 
minor matters, it has somewhat jolted the practice adopted 
among a certain class of routine valuators who consider that 
past cost is the proper measure of value of a public utility 
property. 

It may well be asked what relation has pre-war cost to 
present or future value. Evidently little or none. Old things 
have passed away, requiring us to find our economical adjust- 
ment in a new and greatly changed world. The war has indeed 
contributed a new and most important chapter in its lesson 
of economics and valuations. 


Value is Not Constant 


First of all, the war has taught more of us that value is 
not the constant thing we considered it, for we have seen its 
level in a state of constant fluctuation, violent at times, and 
never entirely free from changes. 

The war has brought vividly to those engaged in valuation 
work the important conclusion that value, as a conception to 
be practically realized, is, after all, a thing always very 
dependent on what is yet to come. So wound up is it with 
what is yet to be, so dependent is it on the next stage, that it 
is no wonder it seems indefinite and elusive. So suddenly has 
this conviction been forced upon us by the war that numbers 
of those interested in the subject are either quietly discouraged 
or openly skeptical as to whether any real principle of valua- 
tion is permanent and enduring. 


Principles of Valuation Not Destroyed 


Now it is not at all true that the principles of valuation 
have been undermined or destroyed by recent experiences. 
The misapprehension is due to the fact that there has been 
too little of the broader grasp of the subject and too little 
understanding that valuation depends upon human judgment 
derived from incomplete data and not at all upon a formula 
or a rule of mathematics. Out of the war we have learned 
that in valuation work we must consider the future more and 
the past less. We must admit that to value a property we 
must become, so to speak, more of a prophet and less of a 
historian. 

When one stops to think of it, a gold mine may have the 
most wonderful plant, the finest facilities for the removal of 
ore, a splendid organization and a long past history of rich 
dividend, but if it reveals signs of early and complete exhaus- 
tion, all this past upbuilding goes for naught and all its value 
drops out when the truth is published. 

So, too, with the public utility. Its past record of good 
earnings is chiefly of interest because it enables us to reason 
about the future, because it is the probable future usefulness 
that gives a utility plant present value. 

It must be agreed then, I think, that the war has 
taught us forcibly that value must depend upon a correct 
prophecy of future conditions, rather than a delving expedi- 
tion into the dust heaps of things gone by, and those who 
intently study the probable result of all the forces working 
for future results will come nearer to determining value than 
the student of yellow and musty accounts. How many utility 
valuations of the year 1914 and the years just before are to- 
day worth the paper they are written on? 

Too many of our Commissions, Courts and appraisal inves- 
tigators base valuations of utilities on past cost oblivious to 
all future conditions. Such errors are due to two reasons: 


First—Because of a certain timidity toward accepting 
conclusions drawn from unrecorded data and independent 
thinking, and, 
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Second—An unconscious desire for an exact mathe- 
matical solution. 
Measure of Value 

As has been said, value depends upon the ratio of all the 
immediate and easily available supply to the immediate and 
reasonable demand or need, but we must fix values in some 
practical and workable manner that is at once sensible and 
convincing. Thus, for instance, it is not far afield to say that 
the value of a public utility plant is measured by the present 
demand and probable future need of the community for its 
service. This at least reduces the problem down to something 
about which we can reason and figure. 

For convenience, we commonly measure the probable rela- 
tion of human need to its supply in terms of money, but this 
method too often gives our conclusions an appearance of 
exactness which they are far from possessing. 

The constant endeavor also to determine an approximate 
future value gives rise in common life and ordinary trans- 
actions to a sort of give and take method of guessing it out, 
known as market or exchange value, as distinguished from 
the real or intrinsic value, 

Intrinsic Value 

Real or intrinsic value may be described as the theo- 
retically correct balance, usually measured in money, between 
a human need and its supply. Were it possible, we would 
always like to know the theoretically correct value even if 
we did not propose to use it. But it is impossible at any time 
to know theoretically correct value, because among other 
reasons, we are human beings and cannot at any given time 
know all the facts of the present and the future, or correctly 
and properly analyze them. Therefore, intrinsic value is a 
thing which we must always seek, knowing that we can only 
approximate but never fully find it. 

Intrinsic values of a utility at some past time can be 
closely determined because in the meantime the future supply 
and demands have become known and our foresight has be- 
come hindsight, thus eliminating all uncertainties of prophecy. 

But the intrinsic value of a thing at some past time is not 
commonly desired or especially useful in fixing present public 
utility values. We wish in regulating rates of public utilities 
to regulate rates of the near future, not of the past, and in 
purchasing a public utility plant we wish to know the in- 
trinsic value in the near future, rather than in the past, and 
to know the intrinsic value of a utility plant for the future, 
we must know how much its service will be needed in the 
future and if there will be a growing desire for its product by 
a prosperous community, or a diminishing desire from a de- 
clining population. 

Limitations of Markct Value 

One of the fruitful sources of dissatisfaction with utility 
appraisement proceeds from the fact that proper utility ap- 
praisement does not seek the market value. Market value 
besides being a trade between insufficiently informed pur- 
chasers and sellers, always represents the weakness and help- 
fulness of one or the other, and in so far as it does this, 
diverges from true or intrinsic value. Large sections of the 
public accustomed to taking trade advantage of the helpless, 
cannot understand the necessity for careful investigation and 
impartial analysis of utility. values by an inquiry confined to 
intrinsic value. 

Granted, therefore, that utility plant value depends on the 
relation of a human need to its supply, that it is the intrinsic 
or true relation that we seek, and that a large part of this 
relation admittedly depends upon future tendencies and de- 
velopments, how shall we proceed and what shall be our 
tools with which to work in order to produce practical results? 
Obviously, we only need to begin with the facts of the present 
and predict the rest so far as we reasonably can. 

Limitations of Past Cost Method 
Strictly speaking, the actual past cost investment of a 
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utility lacks all the significance unless of recent construction, 
or unless such past cost investment has been increased by all 
its appreciations of value and decreased by all its losses. 

This latter method theoretically should give us the present 
reproduction cost less depreciation, and, provided the public 
needs and their source of supply continue in a state of equilib- 
rium, this theoretically should be equivalent to intrinsic value. 
value. 

But as a practical problem no intelligent being, no matter 
how expert he may be, can trace out all the appreciations 
and depreciations of a long life history of a property and cor- 
rectly determine their influence in terms of money, and add 
or deduct them, as the case may be, to the original cost and 
capital account. It is too gigantic a problem for the human 
mind in the first place, and the data are almost never avail- 
able in the second place, even if the human ability to make 
proper use of it were to be found. 

Such influences as increasing human needs, human en- 
deavor, as reflected by the management, fortunate attitude of 
the public, or growth in community enterprise are constantly 
adding value to utilities, while wear and tear, changes in the 
art, alterations in custom of the public are examples of forces 
certain to result in losses. 

In valuation work most studies of past cost do not attempt 
to bring the investigation beyond a year by year statement of 
cash expenditures, and as such, it is incomplete. 

Method of Reproduction New Recommended 

Now, we can avoid much of the dilemma occasioned by 
trying to reduce past cost down to present and future value, 
by using the method of reproduction new, or cost new as of 
today. This is not a simple or easy method for those inexpe- 
rienced in actual construction, but the great advantage of 
estimating cost new as of today lies in the fact that it is un- 
necessary to deal with all the subtle influences that have 
been added to or have been lost from the past cash invest- 
ment, the record of which is to difficult to obtain or to in- 
terpret. 

Reproduction new, as of today, deals with present infor- 
mation easily obtainable and readily verified. It places us av 
once in the position of expending our time to good advantage 
upon present conditions and leaving us some time and oppor- 
tunity for analyzing the future influences, whose consideration 
are so important. 


Mistakes in Applying the Reproduction Method 

Reproduction new as of today is a method which has some 
fundamental principles, the most important of which is that, 
while purely a mental process, it must be conceived and fol- 
lowed through in a manner which is humanly possible, or 
else the measure which it is supposed to give is false and mis- 
leading. Unless the appraiser himself has lived through and 
experienced not one but many actual constructions of a 
similar kind, he will be misled by the ease with which his 
imagination can overcome obstacles and perform. prodigies. 
To minds unexperienced in construction, the reproduction 
method becomes a magic wand waved over the property to be 
appraised, with the result that it is immediately and aston- 
ishingly recreated without any difficulties or embarrassments, 
such as are encountered in dealing with human nature and 
overcoming the ordinary obstacles in the building world. 

The commonest mistake is to forget that time or prepara- 
tion are necessary to rebuild a .property. To the novice it 
suddenly exists. This marvelous result is accomplished by a 
multiplication table, a price list and a hasty inventory. 

It has also been solemnly proposed to price present prop- 
erty at past unit costs as a fair basis for utility rates, as 
though such a combination could actually exist in real life, or 
were at all useful. Imagine the possibility of creating ships 
today at pre-war prices! That truly would be magic. 

Wise gentlemen have seriously proposed to begin the re- 
production process several years in the past, so that the imagi- 
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nary utility plant would be finished at the date of valuation 
of today. 

Some estimators, in a sort of distrust of reproduction 
methods, prefer to discover what past cash cost of a property 
has been in the year by year method and then make a repro- 
duction cost estimate to correspond with the total. Past cost 
thus found is sort of an assertion that past cost may not 
scientifically control, but is, nevertheless, right. 

One of the most hotly supported fallacies has been that 
the physical property of the plant may be reproduced, but 
the financial transactions, business and income reproduction, 
must be omitted. This is the famous “Going Value” contro- 
versy, which will long continue to receive distrustful protests 
from the adherents of magic reproduction. 

Proper Use of Reproduction Method 

Reproduction cost new as of today, if it is not to be worse 
than useless or even positively deceptive, must be thought out 
in every detail, as if a real plant was being constructed; it 
must be initiated at the date of valuation, as would only be 
humanly possible, and progress thenceforward over reason- 
able periods of time. It should be financed, planned, pro- 
jected and constructed without magic, without omission of 
difficulties, without impossible speed, and without startling 
freedom from human vicissitudes, natural obstacles and ordi- 
nary delays, and finally, it should be carried to completion not 
only as to its physical property, but as to all of its financial 
relations and income. 

Because the existing plant to be valued usually is not new, 
and the reproduced financial effigy of it is new, the latter 
must be reduced by the amount of depreciation that the ex- 
isting plant has undergone to make the reproduction corre- 
spond to an old plant rather than a new one. 

When all this work is conscientiously and fairly done and 
done by mature and intelligent valuators, we have a useful 
beginning, a stepping-stone or yardstick with which to con- 
sider present and future value. 

For reproduction when completed is not necessarily value. 
Value, as I have before stated, is dependent upon future use- 
fulness as well as present efficiency. I have before cited the 
gold mine with its splendid plant and organization which has 
no further ore in sight. Evidently reproduction there is not 
value. Far from it. Something more than a reproduction 
method or yardstick is necessary. Future conditions and 
probabilities must be examined before we are at liberty to 
come to final conclusions. 

Considerations Affecting Future Value 

To successfully prophesy the effect of the future on any 
property, we should examine the tendencies which in the near 
future may or may not make it stable and permanent. Some 
of these considerations are: 

First—Is the community prosperous and growing?, Is the 
service needed and will it continue to be increasingly needed? 

Second—Is the plant well designed and well fitted for its 
work; can it be easily enlarged and is its location permanent? 

Third—Has it been properly and economically financed and 
operated? F 

Fourth—Is the service reasonable to the consumer; that 
is, really worth as much or more than he pays for it, and will 
this condition continue? In other words, will the service con- 
tinue to be reasonable? 

Intrinsic Value Sought, Not Market Value or Past Cost 

Carefully analyzed in connection with the past history, the 
reproduction cost, the normal or abnormal condition of prices 
at the time of estimating reproduction, these data are before 
the appraiser’s mental court of inquiry for a final conclusion. 
Such conclusion should be as nearly as possible the intrinsic 
value of the property in the near future and not the market 
value of the present, or the summation of the past investment. 

What sound valuations should accomplish is to create and 
maintain good service by the utility at reasonable rates, that 
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is, at rates so productive that there is an incentive to keep 
adding capital to the enterprise, and at the same time so just 
that the consumers can obtain no better service elsewhere for 
the same money. If these conditions do not obtain at the 
present and cannot obtain in the near future, then that par- 
ticular utility cannot profitably exist. 

The foregoing discussion is the major portion of an address 
by Mr. Alvord before the Public Utility Section of the Amer- 
ican Bar Association. 





A New Concrete Railroad Tie 


The practicability of the reinforced concrete tie here il- 
lustrated has been demonstrated. It has been tried in severe 
service for a number of years and has stood the test of wear 
and time. The tie is here illustrated in service on the muni- 
cipal railway of the city of San Francisco. Two years after 
these ties were placed in service, City Engineer M. M. 
O’Shaughnessy wrote of them: “They have been found satis- 
factory in every respect and have required no attention since 
installed. In fact, I think that we can forget about these con- 
crete ties until the rails are worn out, and when the rail 
is renewed the only thing that will be required will be to re- 
new the wooden blocks to which the rail is spiked.” 

The tie consists essentially of two reinforced concrete end 
sections connected by two %-in. steel rods extending into and 
almost through the end blocks. This leaves an open center 


‘'and eliminates at once the danger section of the continuous 


concrete tie by simply omitting it. This open center con- 
struction also eliminates creeping, as one-third of the road bed 
remains intact. 

Each of the reinforced concrete end-sections has a sict re- 














DESIGN DETAILS OF NEW OPEN-CENTER CONCRETE 
RAILROAD TIE. 


cess, slightly tapering downward to a distance of about two- 
thirds the depth of the tie. Into this recess a block of wood 
is pressed, with about an inch protruding above the surface 
of the concrete, to which the tie is spiked. The rail is 
spiked down with the ordinary spike, in the ordinary way, 
by the ordinary labor. The depth of the wood biock is more 
than sufficient to take the spike. This wood block has the ad- 
vantage of a wood tie in resiliency and dissipation of vibra- 
ticn. The wood is supported on sides and bottom and can not 
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crack, thus increasing the efficiency of the spike. There is 
reinforcing in the concrete around the wood block to prevent 
splitting. A hole running from the base of the recess in the 
tie to the bottom of the tie provides means for inserting a 
tool to drive out the wood block when it is necessary to re 
place it. In general practice the wood insert is made of two 
pieces, slightly tapering, which makes them more efficient 
when inserted, and yet makes them easier of removal when 
necessary. These ties are made the same depth as the stand- 
ard wood ties, and can be interchangeably used with wood 
ties, so that the action of frost is exactly the same even if 
they alternate with wood ties. With this tie a tie-plate may 
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be fired with gas, oil, or coal, or by a special heater in which 
steam is the primary source of heat. In this type of heater 
cold water is taken out at the base of the riser, passed 
through the heater and put into the tank through a 2-in. pipe. 
(c) When conditions prevent either of the above methods 
being employed, it is possible to inject live steam into the 
tank, thus keeping the water in the tank and riser warm. 
Where there is only occasional service from the tank, and 
therefore, intermittent circulation, a more or less elaborate 
frost casing may be used to prevent freezing. In such cases, 
however, a special design using a large cylinder in place of 
the riser pipe is best. This. cylinder can be built in any 





VIEWS OF OPEN CENTER REINFORCED CONCRETE TIES ON MUNICIPAL RAILWAY, SAN FRANCISCO. BEFORE AND 
AFTER PLACING BALLAST. 


be used but the tendency of the impact to compress the 
block instead of disintegrating it, largely obviates the neces- 
sity of tie-plates. 

The wood blocks may be of hardwood, or they may be 
treated. A method of treatment of the twisted steel joining 
rods may be used to make their life longer than the life of 
the concrete tie itself. These ties were invented by E. N. 
Goodlett, Marquette Bldg., Chicago. 





How to Prevent Freezing of Riser Pipes to Elevated 
Water Supply Tanks 


Frost casings which are now almost universally used and 
which are designed and approved by fire insurance writers and 
consulting engineers,’ are only a partial protection, says the 
Chicago Bridge and Iron Works organ, “The Water Tower.” 
The following preventive measures are recommended: 

The freezing of riser pipes during extremely cold weather 
can be prevented by four means, as follows: 

1. Providing method for artificially heating the water in 
the riser pipe. 

2. Conserving the heat in the water by providing suffi- 
cient insulation to prevent loss of heat. 

3. Maintaining the temperature of the water above freez- 
ing point by pumping and withdrawal of the water. 

4. Adding certain chemicals which will lower freezing 
point. 

Sprinkler Tanks 

Sprinkler tanks in which there is practically no circula- 
tion, require frost casing and in addition, means of supplying 
artificial heat. This can be done by either— 

(a) A steam coil in the bottom of the tank with the 
steam supply and return pipes running inside of the frost 
casing and next to the riser pipe. 

(b) A system of hot water circulation applied at the base 
of the riser either by means of hot water heater, which may 


length and size, varying from 4 ft. in diameter in moderate 

climates, to 6 ft. in diameter, in rather extreme climates. In 

cold weather ice will form on the inside of the cylinder and 

serve as insulation, very efficiently retarding the further loss 

of heat. Under normal conditions a 6-ft. riser pipe should 

give satisfactory results in any part of the United States. 
Municipal Tanks 


In tanks for municipalities, artificial heat is rarely applied 
and the ordinary type of frost casing is depended upon to 


. prevent freezing. This is usually satisfactory, because there 


is almost constant circulation in the riser. The most fre- 
quent practice is to operate pumps during the day to take care 
of the requirements’ of the town and also to have the tank 
filled by evening. At night the pumps are not operated and 
such water as may be consumed by the town is drawn from 
the tank. Pipes through which the water circulates from 
the pump house to the tank, are laid well below the frost 
line in the warm earth, and the water in passing, even if it 
is drawn from a cold reservoir or river, is usually warmed 
well above the freezing point by the time it reaches the tank 
riser. If the water is drawn from a well, the temperature will 
seldom be found to be below 50 degrees Fahrenheit. The tank 
is, therefore, filled with the water well above the freezing 
point and there being almost constant circulation in the riser, 
there is little danger of freezing. 
Precautions in Special Cases 


When a municipal water works system is placed in serv- 
ice, there is usually very little consumption and, therefore, 
very little circulation in the riser. In such cases care should 
be taken to draw off and pump a reasonable amount of water 
each day, so as to provide artificial circulation. This can 
perhaps best be done by opening fire plugs in the morning 
and drawing the water well down and refilling the tank during 
the day. 

In occasional water system installations such precautions 








214 MUNICIPAL AND COUNTY ENGINEERING 


are not taken, with the result that during the extremely cold 
weather riser pipes freeze and the city is called upon to bear 
an expense which could be prevented with a little care. 

The same condition is liable to arise on tanks which are 
furnished for private estates, farms or for other purposes 
where the water is only used intermittently. Hither artificial 
heat must be provided or more or less rapid circulation be 
maintained by alternate drawing off and refilling the tank. 
This condition is usually exaggerated on small tanks because 
the service pipes are small. 

Superintendents of water works for municipalities and en- 
gineers of industrial establishments, should take particular 
care to see that there is circulation at all times in the riser 
pipe of tanks during cold spells of the coming winter. Should 
you be so unfortunate as ‘to have the riser of your tank freeze 
up, you should take prompt action to thaw it out, for by so 
doing you may prevent your pipe from bursting. 

Thawing Out 

In case of a freeze-up we have found the following method 
to be the most satisfactory in thawing out: Make a 1-in. tap 
in the foot elbow, and another one in the riser pipe about 4 ft. 
above the first opening, then connect a steam line from an or- 
dinary boiler into the top hole, turn on the steam “not over 100 
lbs. pressure per square inch” and in a short time water will 
begin to drain out of the hole in the foot elbow; leave the 
steam turned on until the water in the tank begins to run 
out. 

All of these points apply equally well to any other kind of 
a tank with a small riser pipe, instead of a large cylinder. 





Snow Removal on Trunk Line Highways 


By Charles J. Bennett, State Highway Commissioner of 
Connecticut, Hartford, Conn. 


We have arrived at the period when it is necessary to con- 
sider the removal of snow from highways of great length in 
order that the traffic which has developed may be accommo- 
dated. Two things are evident: First, that the snow must 
be removed. Second, that it must be removed by the agency 
responsible for the condition of the highways, said Mr. Ben- 
nett, in addressing the Highway Traffic Association of the 
State of New York. 

Continuous Service Demanded 

In consideration of the first idea, we know that the traffic 
has developed to such a point as to demand continuous service 
on main traveled motor routes for twelve months in the year. 
This fact cannot be evaded. The motor is here; it has its 
place in our national life and in order that it may give us effi- 
cient and maximum service such service must be continuous. 
The establishment of rural routes, the utilization of trucks 
and passenger motors command the attention of highway en- 
gineers and the snow removal problem becomes a vital issue 
to be solved at once and successfully. This is not a war prob- 
lem but an activity that has come to stay. 

Requires State Supervision 

On the second statement, namely that the state highway 
departments must perform the work, it must be admitted that 
the work will never be properly done if left to the ordinary 
county or town agencies. The results would be of different 
standards and in many cases reached tardily or not at all. 
Then, too, the fees for motor licenses are almost invariably 
turned over to the various highway departments for highway 
maintenance and as inferred above this work is recognized as 
a vital part of our maintenance problem. Add to this the 
fact that intelligent snow removal results in a decrease in 
cost of repairs in the spring and we may write Q. E. D. after 
our two propositions. 

Fundamental Principles 
A study of the subject reveals several fundamental prin- 


ciples which should be recognized: 
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First, that different sections of the country require dif- 
ferent methods and degrees of snow removal. 

Second, that the methods devised should take into consid- 
eration the character of traffic and the number of vehicles of 
different classes to be accommodated. 

Third, that the methods to be devised will depend entirely 
on the degree of removal required. For example, in the north- 
ern states where heavy snowfalls occur, it is not necessary to 
consider at the present time any system of snow removal 
which will allow the passage of trucks, because there are few 
trucks which need to be operated in these sections. The 
amount of snow to be removed is so great as to make the cost 
of the work prohibitive. 

On the other hand, in the Atlantic tier of states where at 
times the snowfall is heavy, it becomes necessary to remove 
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VIEWS SHOWING REMOVAL OF SNOW FROM CONNEC- 
TICUT TRUNK LINE HIGHWAYS. 


Upper Views Show Tractor in Use with Road Machine—Lower 
View Shows Motor Truck with Snow Plow in Motion. 


the snow so as to allow the passage of motor trucks, because 
these trucks are numerous and important to commercial activi- 
ties. The universal use of other motor vehicles for business 
or pleasure purposes demands the removal of snow so that 
people may go about their ordinary pursuits by motor, even 
in the winter time. 

The method for breaking out highways or for the removal 
of snow will depend, as noted above, on the character of traffic 
to be accommodated. Again, certain fundamentals should be 
taken into consideration in devisinf a system of snow removal. 

The problem of the trunk highway differs from the prob- 
lem of the city street, since the area to be organized is so large 
that no one person can comprehend the amount and character 
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of the work to be done or personally supervise the removal 
on any given snowfall. Evidently, snow can be more easily 
disposed on country roads than in the city streets. 
Plan Prepared in Advance 

Owing also to the necessity for promptness of action, a 
system must be devised which will go into effect immediately 
upon the appearance of snow, and result in the prompt re- 
moval of the necessary amount of snow, such removal to be 


completed within a reasonably short time after the storm and’ 


to such a degree as will permit of the passage of the pre- 
ponderant class of traffic. The necessary equipment for the 
purpose must be provided and located at convenient points 
so that it can go into prompt action; in many cases, without 
notice from headquarters. 

Unnecessary work may often be done, but it must be rec- 
ognized that this work is emergency work and the benefits 
in many cases are negative. 

During certain storms the telephone system is either seri- 
ously hampered or entirely put out of commission. Conse- 
quently, a system of snow removal to be effective should be 
independent of the telephone, and the men having the opera- 
tions in charge should be drilled in their duties sufficiently in 
advance so that they will know what is to be done and pro- 
ceed with the work without delay on the arrival of a snow- 
fall which is in excess of 3 ins. 


Long Hours Requisite 


The hours of labor should not be restricted, and the time 
of starting should be early enough so that the forces can get 
the best of the storm and always keep slightly ahead of it. 
For instance, it has been my experience in several cases 
where the department has not taken prompt steps to remove 
the snow as it fell that traffic was seriously hindered on ac- 
count of this delay, and in some instances the satisfactory re- 
moval was deferred for several days after the occurrence of 
the storm. 

Organization 

The organization for this work should be elastic; the fore- 
men or supervisors having the work in charge should have a 
free hand to employ the necessary men and teams to take 
care of an abnormal snowfall. A definite district should be 
allotted to each foreman or sub-foreman so that too much 
work will not rest upon one man. It is remarkable to note 
what an immense amount of work can be done with snow for 
a small amount of money, providing the work is undertaken 
promptly and under a systematic plan. Arrangements should 
be made so that the employes detailed for this work will re- 
port at headquarters as soon as a snow storm commences and 
remain on duty until the work is done or is shown to be un- 
necessary. ; 

Using Road Machinery for Snow Removal 


One of the difficulties in removing snow is that the special 
equipment is in many instances not suitable for other pur- 
poses, so that an endeavor should be made to adapt the ordi- 
nary roadmaking or maintaining machinery for the purpose 
of snow removal. This has been done successfully in many 
instances, particularly in the devising of scrapers or plows 
to be fixed to the front of motor trucks for the purpose of re- 
moving snow from highway surfaces. These trucks are suc- 
cessfully operated in cases where the wheels can secure a 
firm grip on the road surface, but are not satisfactory in oper- 
ation where the snow is allowed to drift or to accumulate to 
a depth in excess of 6 ins., which is again an argument for 
promptness of action. Work should start on a continuing 
storm when the snow is 3 ins. in depth. 

Road machines may be used either drawn by horses or at- 
tached to the rear of a truck and hauled through the snow. 
The difficulty with road machines is the same as in the case 
of motor trucks—the wheels must have a bearing on the road 
surface in order to allow the work to be done successfully. As 
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a matter of fact, much of the snow removal work must be 
done and is done using draft animals and makeshift apparatus. 
This applies especially to those highways where drifted snow 
is to be removed in order that wheel traffic may be accommo- 
dated, the first operation consisting in running a team or sey- 
eral teams attached to a bob-sleigh over the road. Attached 
to this bob-sleigh should be some form of plow which will 
break out the snow on the surface of the road and allow a 
more efficient type of machine to be handled by motor truck 
or tractor. 
Use of Snow Rollers 

In cases of highways where it is necessary to provide for 
the passage of horse drawn vehicles on runners, the use of 
snow rollers is advisable. , These snow rollers consist of heavy 
wooden rollers drawn by horses or oxen. The rollers compact 
the snow so that the travel can pass over the top. There is 
no practical use for this method where trucks are to be used. 

The main problem before the maintenance engineers of 
today is, however, the removal of snow on highways to accom- 
modate truck traffic, and the points mentioned above should 
be re-emphasized; namely, promptness of action to a specified 
plan which should go into effect without notice if the telephone 
fails; lack of attention on the part of the help to hours of 
labor or the time of day when the work is to be done, and 
continued service until the trouble has passed. 

Cost 

As to cost--in connection with an unusual winter, the total 
cost of snow removal for 1917-18 was approximately $50,000 
for 1,000 miles of highway cleared with varying degrees of 
excellence and of varying depths of snow. In general, for 
work of this character in this section of the country, an esti- 
mate of $45 per mile per year should be made where two lines 
of truck traffic are to be accommodated and the snow removed 
promptly. 

In this work advantage should be taken of the weather 
bureau. My experience has been that these reports are of 
value though at times they miss local storms and in some in- 
stances fail to predict serious snowfalls. We are all relieved 
when a prediction of snow results in rain or in no precipita- 
tion. In general, this bureau is an aid but not an entire re- 
liance. 

In conclusion, when all plans are made, the chief officer of 
the organization should, watch the weather and be sure that 
all his assistants are alert and on the job. As a result of 
some years of experience in city and state work, I can say 
that snow removal work is the cause of much criticism and 
results in many disheartening failures. Here, above all, we 
have to admit that “eternal vigilance is the price of safety.” 

And after the snow is removed and traffic is accommodated, 

look out for the waterways. 





County Commissioners Replace Wooden Flume 
Across Roadway with Double Iron Siphon 


The two siphons shown in the accompanying half-tone 
were installed by the Jefferson County Commissioners of 
Golden, Colorado. The installation is about seven miles from 
Denver. 

The diameter of the larger siphon is 36 ins. and that of 
the smaller siphon is 24 ins. The 36-in. siphon is made of 
No. 14 gauge galvanized and dipped Armco American Ingot 
iron. The 24-in. siphon is a No. 16 gauge pipe of the same 
material. 

The pipe was made up in lengths of 20 ft. and each length 
was provided with cast iron flanges, bolts and gaskets for 
making field connections. Provisions were made on each 
line for draining as well as for blowing out the siphons in 
case there would be a tendency for them to fill up with sand 
or ‘silt. However, it is not necessary to drain corrugated 
siphons to keep them from bursting under freezing tempera- 
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tures as the corrugations take care of the contraction and ex- 
pansion stresses thus preventing the pipe from bursting. 

The siphon lines carry irrigation water from two parallel 
ditches under a roadway and discharge the water into two 
separate ditches across the road. 

These two siphons replaced an old wooden flume construc- 
tion across the roadway. The old wooden flume was con- 
stantly leaking, making the roads almost impassable at cer- 
tain times. At the same time the old wooden flume structure 
did not give sufficient clearance for loads of hay to pass under. 








SIPHONS OF ARMCO IRON CORRUGATED PIPE IN- 
STALLED TO REPLACE WOODEN FLUME CARRYING 
IRRIGATION WATER ACROSS HIGHWAY. 


The siphons operate under a static head of about 10 ft. 
These siphons have been in continual operation for the past 
three years and have given excellent service and satisfaction 
and have made a good roadway where at one time the roads 
were almost impassable, due to the leaking-of the old wooden 
flume. 





A Self-Propelling Loader for Loose Materials 

The Jeffrey self-propelling loader, although designed pri- 
marily for loading loose materials from ground storage into 
motor trucks or wagons, has proved effective in loading sand 
and gravel direct from the bank into the truck. The accom- 
panying photograph, of a Jeffrey loader, gasoline-driven, and 
a Service motor truck in a sand and gravel pit at Milwaukee, 
Wis., tells the story. 

The portability of the machine enables it to work along 
the bank wherever desired, and the motor trucks, of course, 
can go wherever the loader goes. Bank-run material can be 
loaded at the rate of a 5-ton truck every 6 minutes. This 
would be a 20-minute job for 5 men with shovels. 

When a specific size of gravel is desired this can be ob- 


tained (note illustration) by passing the material over in- 
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clined screens of different sizes that are interchangeable and 
can be changed very easily and quickly. The screened ma- 
terial falls into the truck and the remainder beside it. The 
over-size material can be utilized later and loaded by shifting 
the machine. Some trimming of the loads is necessary. 











LOADING GRAVEL DIRECT FROM BANK TO SERVICE 
MOTOR TRUCK WITH JEFFREY LOADER. 


One laborer operates the loader. He can advance the ma- 
chine under its own power into the bank, then back up and 
move to any other position along the bank. The digging ele- 
vator can be collapsed for convenience in moving the machine 
a long distance. This loader is manufactured by the Jeffrey 
Mfg. Co., Columbus, Ohio. 


Organization, Methods and Equipment Employed in 
Removing Snow from Main Roads in Pennsylvania 


By George H. Biles, Second Deputy State Highway 
Commissioner, Harrisburg, Pa. 


Pennsylvania has a keen appreciation of the volume and 
character of present day highway traffic and its demands, due 
to the state’s important industrial position. We feel that new 
methods, increased energy and study must be applied to meet 
the new highway traffic conditions, said Mr. Biles, in address- 
ing the Highway Traffic Association of New York. 


The Test of Last Winter 

Our state was put to the crucial test last winter in an- 
swering the call of the nation to keep the roads open. I dare 
say that few of us recall a more severe winter and it augurs 
well for the future when such abnormal conditions can be 
successfully combated as was the case with our main arteries 
of traffic last winter. 

The first steps taken to cope with the situation were to 
provide an organization to prosecute the task efficiently. This 
was but an enlargement of the regular force of maintenance 
employes. We have a colossal maintenance proposition in 
Pennsylvania in looking after the upkeep of over 10,000 miles 
of highways, approximately 65% of which are unimproved, 
and with a working force in some periods of the season of 
over 12,000 men, it must be granted modern business prin- 
ciples in organization and operation are essential. 

Organization for Snow Removal 

The Division of Maintenance of the Department composed 
of the assistant engineers, superintendents, foremen, care- 
takers, labcr, ete., took complete charge oi the snow removal 
work under the direct supervision of the second deputy com- 
missioner. From the inception of this division in 1913, sur- 
veys and studies have been made of snow conditions and data 
compiled that has and will continue to serve in good stead, 
for there are many points where it has been developed that 
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the construction of snow fence is the most economic practice. 


Snow Fence 

Considerable of this snow fence has been constructed up 
to the present time and is ready to be put in place. At pres- 
ent prices this costs approximately 50c per running foot in 
place and the design closely approximates the railroad stand- 
ards. 

Due to the war conditions, a new class of traffic had to be 
reckoned with in the United States Motor Convoys, the im- 
perative nature of which justified some of the unusual meas- 
ures taken. As an example, arrangements were made with 
the Weather Bureau officials to wire forecasts of approaching 
storms to the central office at Harrisburg, which information 
was communicated immediately to the local forces. This af- 
fords an opportunity to anticipate conditions and organize 
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sourcefulness were taxed to the utmost in overcoming the ele- 
ments. When one takes into consideration that a major por- 
tion of our state is mountainous and many sections are in 
altitudes of between two and three thousand feet, in .which 
there are stretches of highways many miles in length where 
there is not a sign of a habitation for refuge or shelter, being 
entirely at the mercy of the winter elements, it seems more 
providential and miraculous, than due to the work of man, 
that such abnormal conditions were so successfully overcome 
and traffic maintained. Aside from the dearth of labor that 
was felt over the whole country at this time, there were sec- 
tions wherein it was impossible to get labor of any character 
and the mountains and villages for miles around had to be 
scoured for hands, who were transported by sleighs to the site 
of the work. To these hardy mountaineers and men who 























SNOW REMOVAL SCENES ON 


MAIN 


HIGHWAYS OF PENNSYLVANIA. 


White Truck with Snow Plow Attachment—Gasoline Tractor Pulling Road Machine in Removing Snow—One of the U. S. Motor 
Convoys That Made Snow Removal Imperative—Snow Bound Highway Opened to Traffic. 


accordingly. The War Department also wired proposed con- 
voy movements, whose schedule was followed closely from 
the time they reached the western limits of the state until 
they passed out toward the seaboard. 
Equipment 
Stations were established along the lines of the highways 
at the larger towns where motor truck equipment with snow 
plow attachments, road machines, drags, shovels, etc., were 
located. The caretakers or patrolmen, who were regularly 
employed on the road, were used as a nucleus to create the 
forces io handle the work. Systems of reporting were devised 
through telephone, telegraph and mail, depending upon the 
conditions, to convey to the central office the exact status of 
the work at all times. This information upon receipt, was 
charted and made available at once, from which a bulletin 
was prepared. 
It would appear that what is possible of accomplishment 
in Pennsylvania in this respect is true of most states, for 
the topographical conditions are such that energy and re- 


were prompted by patriotic motives, great credit is due for 
the success of the work. 
Snow Fighting 

Snow removal work from the experience of the writer re- 
solves itself into snow fighting from the time the first snow 
makes iis appearance. Work begins when heavy falls come 
by breaking through a track with road drags or small V- 
shaped plows drawn by teams. These are followed by the 
road machines or motor trucks with the snow plow attach- 
ments. Turnouts are made at convenient intervals and as 
soon as possible thereafter the road opened to the desired 
width of from 14 to 18 ft., depending upon the traffic. On 
improved roads every effort is made to remove the snow with- 
in a few inches of the metal of the road, in order that no op- 
portunity is given the traffic to track. What snow remains 
that does not melt, is removed entirely. 

Prevention of Tracking on Improved Roads 

I will qualify remarks just made by saying that these 

methods apply particularly to improved roads, for if traffic is 
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permitted to track during periods of freezing and thawing on 
such highways, the surface becomes affected to various de- 
grees, depending on the type of the road. We have a number 
of miles of waterbound macadam roads with bituminous sur- 
face treatments on the main trunk lines, and in order to pre- 
serve them during such periods it is essential to distribute 
the traffic. On the unimproved roads the snow is not taken 
off entirely down to the surface, but several inches is allowed 
to remain for the travel to pack, and as it softens more snow 
is dragged from the sides, in order to keep the surface com- 
paratively smooth at all times. 


Rolling Snow 

Rolling of snow is done on the lesser important lines, but 
this has not been very satisfactory on the roads where there 
is much motor traffic, on account of the rough condition that 
results when the surface becomes cut up. The snow being 
rolled and wet from time to time with sleet and rainstorms, 
becomes almost as hard as ice. However, there are a num- 
ber of roads where the travel is light and used mostly by 
horse-drawn vehicles, where this method will suffice. 


Attention to Drainage 

In the work just described, especial attention was given to 
the drainage and cuts were made through the banks of snow 
to the ditch lines at certain intervals where possible, and 
drains and culverts kept open and free from obstruction. This 
precautionary measure produced very good results, for when 
the snow passed away in the spring, the roads had come 
through the winter in better shape than they had any previous 
time, in spite of the fact that they have been subjected to 
greater traffic and increased weight of loads. 


Use of Road Machinery and Motor Trucks with Plow 
Attachments 

The heavy drifted condition required especial treatment. 
Drifts were so deep and banks so high on either side of the 
road in some places that snow had to be shoveled and hauled 
out. Snows up to 12 ins. in depth can be handled advantage- 
ously with road machines and from 12 to 36 ins., if not too 
heavy, can be moved with motor trucks with plow attachments, 
with excellent results. ‘ 

The truck is run along one side of the highway and back 
on the opposite side at the rate of about four miles per hour 
and carries a small crew of men with shovels that are used 
when the snow piles up in front of the blade, which it will 
do especially when the snow is wet. 


Tractor Drawn Plow 

When there is a greater depth than 3 ft., a large A-shaped 
plow is used. This implement is 30 ins. high at the nose and 
6 ft. at the back with 20 ft. legs and 16 ft. wide at the back, 
held together with movable braces and drawn by a heavy trac- 
tor, and it has proven a very economical and effective device. 
The movable braces are provided for the purpose of permit- 
ting vehicles to pass during the operation, if this is necessary. 
The light tractors for this work do not hold the road and have 
been found unsatisfactory. Mechanical devices are preferable 
in the majority of cases but if the drifting is a continuous 
performance in cuts, it resolves itself into a shoveling propo- 
sition. 

To keep the roads open under conditions similar to last 
winter, it costs from $50 to $200 per mile, depending upon the 
location and other conditions. 


Development of Snow Removal in Pennsylvania 


In 1912, when our system of roads was taken over for 
maintenance, the highway laws, with respect to keeping up 
the road, were not generally interpreted to mean that snow 
should be removed for it was an uncommon thing for the local 
road officials prior to this time to open the drifts. In many 
places, the fences along the line of the highways were removed 
and the fields used until the snow passed away. If the thaws 
caused the fields to become soft, the traffic would do them 
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considerable injury. In such cases some effort was made to 
make the roadway passable. This era quickly passed and 
with the changing and increased traffic, the demands became 
great for an open highway the year around, and in 1913 this 
responsibility was assumed by the State Highway Depart- 
ment and practically all the main trunk lines were kept open 
from this time on. The records for the winter of 1917-18, 
which covered the period from December to March, show 22 
snow storms varying in depth up to 16 ins., with drifts rang- 
ing from 3 ft. to 16 ft. in depth, the general average being 
4 to 6 ft. 

I firmly believe that where statutes permit, and if they do 
not the legislative bodies should pass enabling measures at 
once, snow removal should be no longer an optional matter 
with the road officials in charge of our highways, for when 
we consider the enormous winter traffic on some of our roads 
argument that snow should be removed is unnecessary. As 
an example, we had a case on one of our highways when the 
temperature was down to 25 degrees below zero, and actual 
traffic census showed that over two thousand vehicles passed 
over the road in 12 hours. Snow removal no longer has only 
a theoretical existence; it is a practical problem. 





The Road: Its Paramount Importance as Viewed by a 
Briton 


By the Right Hon. Sir J. H. A. MacDonald, K. C. B., LL. D., 
Writing in Chamber’s Journal, London, England. 


The nations of Europe are now, to the number of seven, 
ending a war such as has never been seen in the history 
of the world. The number of the troops engaged and the ex- 
tent of front occupied by the contending forces exceed any- 
thing that has been witnessed in ancient or modern days. For 
the first time war-transit by road is being conducted to a very 
great degree by mechanical power, and such power is being 
used not only for conveyance of stores, but also for moving 
artillery and machine-guns, serving generals and their staffs 
by carrying them rapidly throughout the extent of their com- 
mand, conveying orders and dispatches, and making rapid 
reconnoitering attacks by armecred vehicles, in all of which 
services great speed can be used without failure or serious 
limitation of endurance, such as necessarily attaches to a serv- 
ice in which no other accessory power is available except that 
of animals. 

Lessons of the War 


This war will, therefore, teach many lessons on the sub- 
ject of the road. For warfare on any extended scale roads are 
essential, and more so than ever in the twentieth century. 
Upon the sufficiency of the roads, and their ahility to with- 
stand the attack of heavy traffic without becoming unfit for 
efficient use, the success of a campaign may in great measure 
depend. We know how nearly the bad state of the roads 
jeopardized the arrival of Blucher in time to clinch matters 
at Waterloo, the whole of a long day being necessary for an 
11 miles’ march. It is told of the great Duke of Wellington, 
when a debate took place on the first Kaffir war in Africa, 
that he summed up what was necessary, in addition to well 
trained and well armed troops, by saying, “What we want, 
my lords, is roads, roads, roads!” To his mind roads were 
essential to the conduct of war, so that the troops and their 
arms might be used to the best advantage. More than ever 
today, when power vehicles will be employed in all but 
cavalry work, it is indispensably necessary that national at- 
tention should be freely given to the road preblem, so that 
our country should not be put to disadvantage, if war comes 
within its borders, because its roads are insufficient in num- 
ber and deficient in quality. 

Change in Traffic. 
It may now be laid down without risk of intelligent contra- 
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diction that if the country is to be well served by its roads, 
these must be capable of carrying a very different traffic, both 
in bulk and character, from that of the latter half of the last 
century, when the use of the road was comparatively trifling, 
because all distance locomotion by heavy vehicles had been 
diverted from the road to the railway. In consequence of this 
old roads deteriorated, and were repaired on the cheap, and 
new roads were flimsily constructed. 


It is now practically admitted on all hands that road con- 
struction and maintenance, neglected for half a century, are 
once more of paramount importance, and that it is a matter 
of public necessity that the roads shall be made fit to bear the 
traffic which passes over them, traffic which tends every day 
to increase in volume as regards all classes of vehicles, and in 
mileage as regards the distance per day which each vehicle 
accomplishes. The carriage which used to jog along for its 
15 or 20 miles is now replaced by the car, which can traverse 
three or four times that distance in the same time and be 
still fit for further work. The professional man who traveled 
daily by train to and from business now runs in and out in 
the same time, or even more Quickly, by car or motorcycle. 
The farmer who sent his crops, his fruit, and his vegetables 
over long distances to the market town can now have them 
conveyed direct from farm to market more quickly and in 
better condition, and with less injury, than when loaded and 
unloaded six times, and knocked about in shunting from and 
to sidings. The vans of the town tradesman which went 
10 or 12 miles into the country daily to deliver goods, now 
go twice or even three times that distance, out and in, each 
day. The road tourist thinks nothing of a journey of 150 or 
200 miles in one day. All this development has taken place 
in little more than a decade, and that there will be a great 
increase of all classes of road traffic for some time nobody 
can doubt; while in war on land efficient roads will be a sine 
qua non, in view of the strain of heavy traffic of guns and 
munitions of war. War is no longer a leisurely conducted af- 
fair; Von Clausewitz’s caustic saying, that “standing still and 
doing nothing is quite plainly the normal condition of an 
army in the midst of war, acting the exception,” is no longer 
a true reproach to those who conduct campaigns. Speed is the 
aim, and the measure of speed is the quality of the road. 

The road being now of paramount national interest, a step 
was taken in furtherance of that interest when the Imperial 
Road Board was appointed a few years ago, to which was com- 
mitted the proceeds of the petrol-tax and the auto-vehicle li- 
censes, bringing in more. than a million sterling at first, and 
the amount steadily increasing from year to year. 


Increase in Use of Power Vehicles. 


Everywhere throughout the land more power vehicles are 
being put upon the road in each season, and a corresponding 
Gimunition of animal-drawn traiiic is taking place. The ex- 
tent to which this is so appears not to be fully appreciated 
by many. It is still quite common to hear motor traffic 
spoken of as something exceptional, and as an intrusion upon 
general traffic. The power vehicle is still looked upon by 
mary of the public and by not a.few local road authorities, 
as an interloper to which no consideration need be given ex- 
cept by way of complaint and objurgation. People who think 
so and speak so will have to awake, whether they like it or 
not, to the fact that motor traffic has in great degree become, 
and will in greater degree become, the traffic of the road, and 
that animal haulage must recede into the position of being 
the exception, and that a negligible exception, where formerly 
it was the rule. 

Traffic Statistics. 

A few statistics will be found convincing by all but those 
who fall into the category of the man persuaded against his 
will, who is “of the same opinion still.” The figures may be 
interesting. Observations recently made in London bring out 
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most remarkable results. A test recently taken at the top 
of Haymarket, where the vehicles must pass in both directions 
through a driving space of only 46 ft. in width, the time of 
the test being one hour, between 7:30 p. m. and 8:30 p. m., 
brought out the following result: 
PASSENGER VEHICLES. 
Motor. Horse. 
1750 17 e 
In country districts it is much the same. Five days’ ob- 
servation in Perthshire gave this result: 
’ Motor. Horse. 
“111 1 
A test taken of cabs only, in Pall Mall, counting up to 600 of 
those mechanically driven, resulted thus: 
CABS. 
Motor. Horse. 
600 4 
Of the horse cabs, two were four-wheelers and two were han- 
soms. 
Cammercial Vehicles 

In the case of the commercial vehicle, the progress has not 
been so rapid. It was not to be expected that it would be 
in the same ratio. The merchant using animal haulage has to 
think twice and thrice before making the change. It is haz- 
ardous for him to experiment, as it is the rich only who use 
vehicles for convenience and pleasure that can do so without 
financial risk. The outlay in purchasing vehicles which repre- 
sent both the horse and the wagon is necessarily great, and 
unless the trader is able to assure himself that he can have 
his work done more economically, more conveniently, and more 
rapidly, without increasing the percentage of cost of. carriage, 
he naturally hesitates to make a change. There is a reason- 
able inclination, before making the plunge, to wait and see 
how the adventurous who first make the ‘change come out 
of the venture. 

But while such considerations have been “canny” and 
prudent, it is becoming more manifest month by month that 
conviction has come to the commercial community that the 
adoption of power haulage is a prudent and wise step, con- 
sistent with economy, advantageous in time-saving, making ex- 
tension of deliveries more easy, and in more ways than one 
bringing about an increase of business. No one who observes 
can fail to see that the number of power vehicles carrying 
goods has been rapidly increasing, and continues to increase 
day by day. Observations taken in London show that from 
one-third to one-half of the commercial vehicles upon the 
street, in the busy thoroughfares round Trafalger Square, 
are now driven by mechanical power. Tests on recent oc- 
casions brought out: , 

COMMERCIAL VEHICLES. 








Horse. Motor. 
92 54 
66 33 
120 71 
91 57 
30 24 
17 18 
30 22 
446 279 


But perhaps it may be said that London is not a fair criterion 
for the country generally. Here is a test taken when driving 
to Woking: 
Horse. Motor. 
89 48 

It must be understood that the figures, both of fast vehicles 
and commercial vehicles, vary up and down, and the sta- 
tistics given may be held to be the most favorable to the power 
vehicle. But an average of tests brings out that, in the case 
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of the fast vehicles, the percentage of animal-drawn traffic is 
certainly not more than two or at most three, and in the case 
of the commercial vehicles the power-driven are certainly 
not less than a third, and often are nearer one-half. Thus 
fast horse vehicles are now a negligible quantity, and the pro- 
gress in the adoption of mechanical power in the case of the 
commercial vehicle makes it plain that it too will in a very 
short time be the dominant factor in the traffic. In the case 
of trade vehicles, the removal of horses for war service will 
cause many people to turn to power-traction; therefore it is 
the power vehicle that has to be considered, and must be con- 
sidered, when the question is: How are the roadg to be made 
fit for their purpose in such circumstances? 
Great Advance in Road Construction and Maintenance Methods 
It is satisfactory to know that it is in this country that 
the greatest advance has been made in the ascertainment of 
the best mode of road construction and road maintenance. It 
is possible now in many places to drive for many miles in 
the driest weather without there being any raising cf dust. 
This in itself is a thing of great advantage in the direction of 
comfort to the road user and roadside dweller, of prevention 
of deterioration of goods, and of maintenance of public health. 
But these, however satisfactory, may be called side advantages 
only. If a road is dustless it is not only satisfactory in these 
respects, but its condition testifies in an unanswerable man- 
ner to the fact that it is not a road that materially deteriorates 
under traffic. Its dustlessness is a proof that the surface is 
not crumbling away, but remains practically intact and there- 
fore impenetrable to water. Water is the most deadly enemy 
that the road has to encounter if once it can penetrate below 
the surface. While the roads which are exhibiting this effi- 
ciency were at the time of construction to a certain extent ex- 
perimental, the period during which they have stood the test 
of traffic—already equal to from two to four years in many 
cases—has enabled the road engineer to gain further experi- 
ence and by experiment to work out improvement, so that it 
can now be said with confidence that the formula for a durable, 
dustless and economical road surface has been attained. 


Disintegration of Old Roads 

In former days the destruction of roads was caused by the 
penetration of water into the road crust in wet weather, and, 
in the case of very dry weather following, by the failure of 
the stones used in making it to hold their positions without 
moving, and so loosening the body of the roadcrust, and pro- 
ducing fatal disintegration. It was supposed by most people 
that the wear of the road was at the immediate surface only, 
whereas the actual injury caused by traffic not only affected 
the surface, but destroyed the entire roadcrust by causing 
movement of the stones in it far down below the surface. 
Examination showed that blows of the hoofs of the heavy 
cart horse and of wheels wherever the surface was uneven, re- 
sulting in motion far down in the crust, caused the sharply 
broken stones which had been laid down to move, and by 
chafing one against another to become loose in their seats 
more and more, until they resembled potatoes, from their 
angles being rubbed off. The road thus ceased to have any 
cohesion, so that the surface could not remain even, every 
horse or vehicle squeezing mud up in wet weather, and pick- 
ing or pressing the stones out of their seats in dry weather. 
And this disintegration, being irregular in its effect at the 
surface, caused depressions in which water could lie Every 
one knows what is the state of an ordinary road shaded by 
trees for many days after a fall of rain. 

Making Roads Impervious to Water 

All this is, as regards the making or renewing of road sur- 
faces or the construction of new roads, a thing of the past. 
Investigation and experiment have made it certain that a road 
can be constructed at a reasonable cost which will be im- 
pervious to water, will keep its surface unbroken for a long 
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time, and which at any point where it shows signs of giving 
way can be made perfect by patching, without the Scriptural 
result of the new making the rent worse, as the quality of the 
patch and its surroundings will be practically the same. The 
lower crust of the modern road can be made so compact by 
the use of a well-proportioned binding material of ascertained 
quality that the mass is held firm, and cannot disintegrate by 
its pieces being moved and made to chafe one another so as 
to remove the sharply angled surfaces and reduce the crust 
to a non-cohering layer of rounded pieces. Also, it can be so 
made that water will not penetrate as it does into a road the 
only binding material of which is dirt. A stretch of such 
road, after being under traffic for two years or more, will be 
found with every stone still in the exact position in which 
it was fixed at first laying; and so tenaciously are the stones 
held by the well-chosen binding material that if a block cut 
out of the road is broken in two, it will be found that the 
stones are so firmly: fixed that where the split stone comes op- 
posite them they break across, leaving one-half fixed in each 
of the two pieces of the specimen of crust. No stronger testi- 
mony could be given to the excellence of the crust than this 
real evidence of the firm grip of the binder. 


Carpeting the Roadcrust 


But another improvement has been developed. Just as a 
carpet placed on a floor prevents vibration and deadens sound, 
so in the case of important roads in city or country combina- 
tions of bitumen with other materials are now used to put, as 
it were, a resilient carpet on the top of the resisting road- 
crust, with the effect not only of lightening the blows of the 
traffic and so protecting the material below, but also of di- 
minishing noise, saving wear and tear of vehicles, their frames, 
their tires, and their springs, and giving a greater mileage 
per gallon of petrol than can be the case if the road at the 
surface is rigid and in measure uneven, as it must be when 
the crust is exposed to the direct stroke of traffic of all 
classes of vehicles. Such a superimposed surfacing acts ex- 
actly as does a carpet in a room. It is slightly depressed 
where pressure comes on it; but when left alone, or when pres- 
sure comes on the carpet close to the depression, the de- 
pressed part rises again into position. A good turf is just 
an outdoor carpet. The foot of man or horse depresses it, 
and thus it is relieved from hard going; the turf rises again, 
either by being pressed down at a point close to the former 
depression or by being left untouched, and by its elasticity 
rising once more to the level. The bituminous surface which 
can now be put upon a road acts as the elastic turf does on 
a lawn; it yields, although of course in a slighter degree than 
the turf, and recovers, and so violence tending to destroy 
the weight-bearing crust is warded off. More durability is 
thus given to the body of the road, and an impervious surface 
is maintained. There is good reason to hope that roads cov- 
ered with such a surface, proportioned in its thickness to the 
character of the traffic on the particular road, will lest and 
remain in good order for a much longer period than has ever 
been the case hitherto, provided only that it is sufficiently in- 
spected, and any incipient injury is dealt with at once. The 
repair of the road surface is easy, and if properly done gives 
as good and smooth a surface as ever. 

Paying for Roads 


With such good prcspect before the community, there is 
one other matter which cails for legislative intervention. The 
burden of road constructicn and maintenance falls in the most 
uneven and unfair manner upon many localities. There must 
be good roads provided between the great centers of popula- 
tion, and as matters at present stand the burden of doing this 
is in many cases most unjust to many districts. Such a road 
as that between Glasgow and Carlisle, or that between Car- 
lisle and Preston, ought to be made and maintained in the 


best manner. But to put such a burden for many miles upon 
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low-rented pastoral subjects such as are found for miles on 
either side of Beattock Summit or Shap is most inequitable. 
Main roads such as these, and all other roads which can be 
classed as main roads, should be matters of imperial concern, 
so that the burden of construction and maintenance shall not 
fall oppressively upon poor localities. It is satisfactory to 
know that a move in this direction is being made. The 
road board is engaged in obtaining statistics of traffic, with a 
view to classifying roads and formulating a better system by 
which the burden may be more equitably distributed than at 
present. When a proper classification is provided, so that the 
roads which ought to be of first-class construction are sched- 
uled, there is no reason to doubt that the engineer will be 
able to give a specification for road construction which will 
make it certain that the main road of the future will be a 
dustless, mudless, smooth and durable way, and that the cost 
spread over a period of years will not be greater than, if so 
great as, has now to be encountered to keep up a road passably 
good, but inefficient to a considerable degree in the qualities 
of a truly sound and efficient road. This must be made a mat- 
ter of state duty, so that the burden may not fall unfairly, 
and that the work may be done with equal efficiency through- 
out. It is “a consummation devoutly to be wished.” 
Meanwhile the assurance can be confidently given that the 
production of the dustless, smooth, and. efficient road has 
passed from the experimental to the practical stage. It is for 
the legisiature to give the impetus to its realization in fact. 





Cleveland Considers Broad Reorganization of Its Rail- 
road and Interurban Transportation Facilities 


The submission of a new railroad freight and passenger 
terminal plan to the people of Cleveland to accommodate al! 
roads, including interurban electrics whose traffic would there- 
by be removed from the public streets to private rights-of- 
way has brought the city face to face with the question of 
abandoning the long expected Union Depot along the lake 
front at the foot of the Mall or Civic Center. The site of 
the new passenger station as proposed is next to and facing 
on the Public Square, while the old site contemplated a monu- 
mental passenger terminal building on the sightly bluff above 
the lake, this building completing the architectural plan of 
the Mall as originally designed by Messrs. Burnham, Carrere 
and Brunner, and later partially carried out by the Cleveland 
Group Plan Commission by the erection of several monumen- 
tal city and county buildings and the preservation of site 
for others conforming to the original Mall Plan. The new 
plan contemplates not only union passenger facilities, but 
also freight houses at the high level of the business district 
and the co-ordination of railroad entrances under one terminal 
organization. Cleveland already has voted in favor of the old 
site. It is now contemplated to place before the voters an 
initiated ordinance covering the new plan. 


Conflicting Requirements 

The questions involved are so conflicting that numerous 
civic organizations are studying the two plans and to this 
end the Chamber of Commerce recently retained Mr. Bion 
J. Arnold of Chicago to report upon the important features 
of the controversy, covering an analysis of the comparative 
advantages and disadvantages of the two plans, the probable 
result in traffic congestion on the Public Square resulting from 
the concentration of seven or more stations into one union 
station and the practicability of largely organizing the pas- 
senger and freight carrying roads and terminal facilities in 
Cleveland. The most important question propounded to Mr. 
Arnold for solution is as follows: 


“Is it practicable to adjust freight and passen- 
ger terminals in this city to the future require- 
ments of a city growing at the rate at which 
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Cleveland is growing and still keep the union 
passenger station on the Mall site?” 
Rapid Growth of Passenger Traffic 
As both the street car and steam passenger traffic is grow: 
ing so fast as to double in about eight years or less (and in 
the case of some roads in four or five years), the problem of 
meeting Cleveland’s rapid growth is an important one. The 
Cleveland District is now estimated to hold nearly 1,000,000 


_persons and the great industrial expansion is already develop- 


ing grave problems in housing. New freight facilities are al- 
ready fully absorbed, their capacity is to be more than doubled, 
and it is contemplated in the new plan to direct all passenger 
traffic through Cleveland from the lake front tracks to a new 
interior right-of-way which is intended to be used also by the 
various interurbans entering Cleveland. These electric roads 
handle fully one-half as much passenger business as the steam 
roads. 
Rapid Transit and Subway Development 

The city is also studying rapid transit and subway develop- 
ment, fiew viaducts across the valley of the Cuyahoga and the 
straightening of this crooked stream to facilitate much needed 
harbor development. 

The field survey and development studies of the Arnold 
investigation are already in progress, in charge of Mr. J. R. 
Bibbins of Chicago and a preliminary report will be shortly 
made public at a conference in Cleveland at which city and 
railroad officials and others prominently identified with this 
railroad question will be present. 

The survey conducted by Mr. Bibbins follows identical 
lines of similar investigation made in connection with re- 
ports of Mr. Arnold on terminal development problems in Chi- 
cago, Baltimore, Syracuse, New Orleans and Jersey City, pre- 
viously published. In these studies, the fullest co-operation 
and unification of railroad facilities have been urged, not only 
for passenger but also for freight. It remains to be seen 
whether sucn a policy as recommended by Mr. Arnold can 
now be adapted to the special conditions brought about by 
Cleveland’s topography and extraordinary growth. 





Good Roads a National Necessity After the War 


By G. A. Kissel, President Kissel Motor Car Co., 
Hartford, Wis. 


Without a doubt, every city or town has had brought home 
to it the value of good roads, and improved highways. Since 
the United States entered the war, the railroads have been 
gradually devoting more and more of their equipment to 
government requirements, thus leaving millions of tons of 
goods and supplies for home consumption to be transported 
and delivered as best it can. Thus cities whose highway com- 
missioners had the foresight to put through good roads meas- 
ures and see that they were carried through, had little or 
no difficulty in coping with these unexpected transportation 
problems. In such localities the motor truck teok up the 
transportation problem with no loss of time and with a de- 
livery and haulage expense that was not any greater, and in 
many cases less, than the rates paid the railroads. 


Cities Surrounded by Poor Roads Are Isolated 


But it is those cities and towns that have let the good 
roads problems go by, who have paid no attention to them, 
that are facing acute haulage problems. These are the mt- 
nicipalities whose merchants have great difficulties in keeping 
their shelves full; of being able to supply the ordinary wants 
and necessities of their trade. These are the municipalities 
which all of a sudden were shut off from the source of supply 
and as a result, have to pay higher prices for goods on ac 
count of the increased cost of transporting them to the points 
of distribution. 

The United States has been in the war for over a year 








222 
and it would seem that every municipality would have by 
this time realized the necessity of building good roads io 


meet the future transportation demands of their respective 
localities. It was thought at one time that the railroads, 
after getting from under the first onslaught of government re- 
quirements, would be able to resume handling of local freight 
shipments destined for home consumption, but time has 
proven that such is not the case. With every increase in 
railroad equipment which factories have been able to build, 
a corresponding increase in goods to be shipped has been 
found to be the case in every part of the country. 

Hence the bad roads municipality has had to struggle 
along, its merchants and business men paying increased ex- 
penses, which in the end is generally borne by the consumer 
and taxpayer. 

Illinois Sets Good Example 

With the possibility of this uncertainty on the part of the 
railroads extending well into the future, it is my opinion that 
every state should follow the example of Illinois in making 
plans for good roads to be constructed when the war is won. 
Illinois intends to build $60,000,000 worth of good roads. It 
is estimated that the principal and interest of this $60,000,000 
bond issue will be paid in 25 years, by the constantly accumu- 
lating automobile license fees in the state treasurer’s hands. 
Already there is more than $2,500,000 available. 

‘Such a plan insures the kind of highways and byways 
that permit economical transportation of goods by motor 
trucks after the war, and at a time when the reconstructive 
efforts of the Untied States. will be concentrated on devas- 
tated Europe. 





Experience of Various Counties in Utilizing Local De- 
posits of Gravel on County Construction Projects 
Rising prices of gravel and difficulties of getting shipments 

from the commercial producers during the past two seasons 

have compelled county engineers and road commissioners to 
give more attention to the possibilities of obtaining their own 
materials from local deposits. Coincidentally there has come 

a more extensive use of labor-saving machinery in working 

these local pits. 

For the benefit of other county engineers, commissioners 
and highway contractors, MUNICIPAL AND COUNTY ENGINEERING 
has sought information from a number of counties using vari- 
ous types of machinery for excavating, screening and loading 
gravel and the observations of some of these operators of 
county gravel pits are presented herewith. 

Possibilities of County Owned and Operated Gravel Pits 
Demonstrated in Racine County, Wis. 

Development of nearby resources of natural road-building 
material has proved a very profitable venture for Racine 
County, Wis., as carried out by the county road commission 
under the direction of Otto A. Klein, chairman, and F. E. 
Oversen, superintendent. The county plant made about $2,000 
above operating expenses this year, according to Supt. Over- 
son, and furnished all the gravel required for the county’s 
own work at a low cost. The scene of operations is a huge hill 
of gravel near Burlington, Wis. A complete, well-designed 
screening plant with bins is built against the side of the hill, 
buttressed with concrete retaining walls. A railroad siding 
runs alongside the plant and the gravel is handled by rail 
from the bins to unloading points as close as possible to the 
scene of the construction work for which the material is in- 
tended. Supt. Overson gives us the following information 
about his plant: 

“We have loaded as high as 15 cars a day and have aver- 
aged 10 cars a day for several weeks at a stretch; but that was 
in 1917. I have run the plant with three men this year and 
at that we have loaded 10 and 11 cars some days. Often we 
could not get any cars at all. If we could have all the cars 
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we could use, we could turn out 1,400 cars a season without 
much exertion. As to the profit, we have made about $2,000 
above operating expenses so far this season on an output of 
about 18,000 yds., and have supplied all the gravel needed for 
the various county building operations at about 25 cts. per cu. 
yd. cheaper than it could be purchased in the market. With 
a yearly output of 50,000 yds., which is possible, this plant 
will be a fine investment for Racine county. We charge 40 cts. 
per cu. yd. for the gravel loaded into the cars. Thus, an aver- 
age day’s run of 10 cars or 330 yds. would bring $130. The 
operating expenses are less than $40 a day, including wear and 

















VIEWS AT RACINE COUNTY GRAVEL PIT. 
Showing the Sauerman Power Scraper in the pit; the bars 
where the scraper dumps; and the complete plant. 


tear on machinery. This gives an idea of the possibilities of 
a county owned and operated pit. 
“Our excavating machine is a Sauerman Power Scraper of 
1 cu. yd. capacity, operated by a 50 H. P. double drum Thomas 
steam hoist. This whole outfit cannot be improved upon for 
our work.” 
Township Plant in Michigan 


James Kavanaugh, commissioner of North Shade Town- 
ship, Ionia County, Michigan, writes as follows of his experi- 
ence in excavating and screening materials for township road 
work: 

“We have got out our material with a very few men in the 
pit this season by using an ‘Ever Clean’ gravel screen made 
by the Beach Mfg. Co., Charlotte, Mich. The illustration here- 
with shows a typical scene in our pit. We have had 35 teams 
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and dump wagons hauling away sand and gravel most of the 
time and the screening plant has turned out the material fast 
enough so the teams were always on the move. 

“The screening plant is mounted on wheels and can be 
moved to a new location and made ready to operate in 30 min- 
utes. This makes it easy to keep close to the bank so there is 
a short haul for scraping the material into the boot of the ele- 

















IN A CALHOUN COUNTY (MICH.) GRAVEL PIT 


This Michigan Jr. Gravel Excavator and Screener is a Great 
Labor-saver. 


vator. The screen successfully handles wet material and we 
have operated it in all kinds of weather.” 


Experience in Oakland County, Mich. 
The difficulties of carrying on road construction in Oakland 


County, Michigan, with a depleted force of men were mitigated 
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TWO MEN SCREEN 100 YDS. A DAY. 


One man in pit and one at hoisting engine of cableway oper- 
ate this Oakland County (Mich.) plant. 


when gravel screening and loading plants were installed ac- 
cording to Leon V. Belknap, County Engineer. He writes as 
follows: 

“The Oakland County Road Commission have installed a 
few gravel screening and loading plants in various parts of 
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the county. These plants have proven to be an economy in 
the delivering of gravel of the required specifications by elimi- 
nating considerable labor and expense in operation. 

“The outfit shown herewith consists primarily of a Galion 


. “Imperial” screening plant supplemented by a 10 H. P. gaso- 


line engine, equipped with double drum hoisting outfit and 
necessary cable, etc., to operate two scrapers. One end of this 











SCREENING PLANT OWNED BY TOWNSHIP. 
This ‘‘Ever Clean’’ Gravel Screener keeps 35 teams busy 
hauling away gravel. 


cable is fastened to a drum of the hoisting machine and then 
passes through two pulleys attached to a post or mast, thence 
through blocks fastened to dead men at two separated points 
and thence back again through blocks on the post to the sec- 
ond drum of the hoist. Two scrapers are fastened to these 
sections of cable between post and dead men so that one un- 
loads at the plant while the other is loading in the pit. The 
travel of the cable is approximately 150 ft. a minute. 

“The material is dropped on bars spaced 2 ins. apart, 
which separates large stone from gravel. The stone slides 
into a hopper and is then removed by wagons. The gravel 
drops through bars into the buckets of the screening plant, 
and is passed through the screens and separated as required. 

“Gravel for road purposes was screened through this plant 
and the large stones and a portion of the sand were removed. 

















ONE OF LOGAN COUNTY 
ixcavating Pit-run Material with Sauerman Dragline Cable- 
way Excavator. 


(ILL.) GRAVEL PLANTS. 


The average amount of gravel per day of screened material 
realized from this plant was 90 cu. yds. The cost of operating 
screening plant was 43 cts per yd.; this price including load- 
ing of motor trucks. Two men operated the plant; one in the 
pit and the other at the hoisting engine.” 
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Experience in Calhoun County, Mich. 

The county road commissioners of Calhoun County, Michi- 
gan, have found machinery a profitable investment in develop- 
ing local gravel deposits. They have purchased four Michigan 
Jr. Gravel Screeners during the last two seasons. This 
screener, manufactured by the Jordan & Steele Mfg. Co., Char- 
lotte, Mich., is a unique machine, for it is an excavator, 
screener and loader combined. It runs up and down the side 
of the pit on a track and takes off a slice about 4 ft. each time 
over the track. Concerning their success with this machine, 
A. A. McKay, engineer of the Calhoun County road commis- 
sion, writes us as follows: 

“As an example of what can be accomplished with a Michi- 
gan, Jr. Gravel Screener, I might give you the results secured 
from one year’s work of one of the four that this county owns. 
The machine was purchased and delivered in May, 1917, and 
used continuously until the middle of October in one pit. 
While there a total of 6,500 cu. yds. of screened gravel was 
placed on approximately 5 miles of highway, the longest haul 
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and gravel, the average cost per yard of gravel in wagons 
was 98 cts. 


“After the machine had finished the job first above men- 
“tioned it was moved to another pit several miles away and 
about 1,600 yds. run through. Then it was moved to another 
job about 15 miles away, and by May 15, 1918, an additional 
2,900 cu. yds. had been run through. All this was in pits 
where the amount left would more than equal the amount 
taken and gave us material that always ran better than the 
specifications required, which in turn gave us better roads and 
more state aid. 


“The story of one machine is duplicated by each of the 
others. In pits where there is enough pebble the machine will 
take out the oversize stone, also load quickly and with few 
men which is a big advantage when men are scarce. In this 
state gravel pits run to pockets of sand and pebble; it is very 
seldom that we can secure bank run gravel for any length of 
time without having the pit show up sand pockets.” 








ONE OF THE GRAVEL PLANTS WHICH PLAY LARGE PART IN OAKLAND COUNTY (MICH.) ROAD-BUILDING. 


This is a Galion ‘Imperial’ screening outfit, supplemented with a hoist and cableway for operating two scrapers which dig and 
carry the material from the pit to the elevator boot of the screening plant. 


being 3% miles. The sand and oversize stone left in the pit 
equalled more than twice the amount of gravel taken out. 
The natural material in the pit was unsuitable for road pur- 
poses without screening and by using the screener we obtained 
enough better material above the standard specification of 60 
percent. to secure the county a total of $550 extra state aid 
or reward. 


“Had we attempted to screen the pit run material by hand 
we would have been able to build but one-half the amount of 
road during the summer, and it would have cost double. The 
average cost of placing this material on wagons covering the 
season’s work which includes all lost time on account of bad 
weather, delays, etc., was about 28 cts. per cu. yd., with noth- 
ing allowed for depreciation. On this summer’s work (1918) 
on similar jobs, our cost per cubic yard runs from 16 to 40 cts., 
the higher cost resulting from having a snap team in the pit 
at a cost of $6 per day and an extra large amount of sand to 
contend with. 

“On the job first above mentioned had we not secured the 
sereener we would have had to ship in the gravel at a cost of 
$1.20 per yard f. o. b. cars two miles from the road. On a sim- 
ilar pit worked the year previously, where we erected a large 
trap and carried the pit run material to it with teams and 
wheelers with three wagons passing under to take sand, stone 


Experience in Logan County, Illinois 

The road commissioners of Logan County, Illinois, made 
their first venture in the direction of furnishing their own 
material for building and maintaining county roads in the 
spring of 1917. Several fine gravel deposits were available 
for their use, but in all cases water was very close to the sur- 
face, preventing the usual dry methods of pit working, and 
making the use of a dragline cableway excavator advisable. 


It was decided to open one pit first to produce pit-run ma- 
terial which was needed in large quantities, chiefly for town- 
ship maintenance work. A Sauerman dragline cableway out- 
fit with l-yd. excavator bucket was installed, to be operated 
by a 9x10 Thomas steam hoist. A 35 H. P. vertical boiler fur- 
nished the power. This plant was very successful, so much 
so that the county opened a second pit before the end of the 
season, duplicating the first plant in its entirety and providing 
for the addition later of screens and bins for producing washed 
material. 


The first plant produced about 35,000 cu. yds. of unscreened 
material in 175 working days before the first pit was ex- 
hausted, according to the report of J. C. Wigginton, who was 
then county superintendent of highways. The plant was then 
dismantled and moved to a new pit at a cost of about $400 for 
dismantling and re-erecting. 
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Roadway at Spring Park, Minn. 
Treated with **Tarvia-B”’ 
by Minneapolis Auto Club 


No Road is better than its Curves— 








When swift and heavy automobiles sweep Tarvia solves motor-traffic problems 
around the bend of an ordinary macadam The use of Tarvia reinforces the road-surface and 
road the tires slip sidewise—not enough makes it strong enough to resist motor-driven traffic, 
to skid, to be sure, but enough to rub and which today is the biggest problem of the roadmaker. 
rasp the brittle macadam until the stones Likewise with the erosion problem: Water on steep 
loosen and the surface ravels. grades washes out plain macadam but does not harm 
‘ , the Tarvia-macadam because it is absolutely water- 
_ No road is better than its curves proof. | 
_ The curves are always the first spots in a And remember, Tarvia Roads are also frost-proof, 
road that need repair. mudless and dustless, and cost less than any other _ 








; : ; type of good-road construction. 
With plain macadam construction the curves are a a ; ; 
_ constant source of trouble and expense. - Illustrated booklet describing the various Tarvia _ 
= ‘ ; treatments, free on request. = 
Not so with Tarvia-macadam: Note the excellent - 2 








2 — of the curves in the Tarvia roads pictured The Gal company 
oS ere. 
: Curves have no terrors for Tarvia, because when it is NewYork (Chicago | ie ie. 
used as a binder it forms a tough matrix for the crushed Notnville selLeke chy Baan Peoria 
N ] h T ; b di Atlanta Duluth Milwaukee Bango 
stone. ot on y Nas arvia greater onding power Washington Johnstown. Lebanon Youngstown fToledo New Orleans 
than natural binder, but it has the further element of Columbus Richmond Latrobe Bethlehem Elizabeth Buffalo Baltimore 
+s : . . : THE Barrett Company, Limited: Montreal Toronto Winnipeg 
plasticity, so that it yields instead of crumbling. Vancouver St. John, N. B. Halifax N.S. Sydney, N. 8. 








Special Service 
Department 


Thiscompany hasacorps 
of trained engineers and 
chemists who have given 
years of study to modern 
road problems. ‘The ad- 
vice of these men may 
be had for the asking. 
If you will write to the 
nearest office regarding 
road problems and con- 
ditions in your vicinity, 
the matter will be given 
prompt attention. 











Water Works Road, Ft. Thomas. Ky. Roadway in the Proctor Estate, Ipswich, Mass. 
Treated with **Tarvia-B’’ in 1916. Treated with ‘‘Tarvia-B’’ in 1916. 
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| Contracts AWARDED 


ROADS AND STREETS 











Ala., Fort Morgan—Jett-Muths Constr. 
Co., Mobile, Ala., award. general contract 
by War Dept., Wasnington, D. C., for con- 
structing rdways, walks, extending sewer, 
water and electric light systems, etc, etc. 

Ark, Camp Pike—Stewart-McGehee Con- 
str. Co., Little Rock, award. contr. by War 
Dept. to construct 14 miles of road at Camp 
Pike. War Dept. expects to expend $42»,- 
000 to improve the rdways with tarvia. 

Ark., Clarksville—A. RK. Young Constr. 
Co., Lawrence, Kans., award. contr. by 
Johnson Co., Road Improvement Dist. No. 
2, to construct road—macad., asph. surface. 
State appropriated $60,000 toward constr. 

Cal., Sacramento—H. . Finn award. 
contract by State Hwy. Dept., for grading 
short section in Marion Co., at $11,000; the 
Conners-Green Co., contr. for section near 
Dunsmuir, Cal., at $19,417. 

Cal., Tulare—As Federal approval of 
street paving in City has just been received, 
J. E. Lee, Contractor of Pasadena, will im- 
mediately start the work. Streets will be 
paved with concrete and cost abt. $38,000. 

Conn., Bridgeport—Warren bBros., 142 
Berkeley St., Boston, Mass., award. con- 
tract for paving Brewster St., Crescent, 
South and Palisade Aves., involving 14,000 
sq. yds. bitum., at $4850, $5700, $6700 and 
a respectively. 

, Washington—Faribault Bldg. Corp., 
712 " Southern Bldg., Washington, D. C., 
award. contr. by Bureau Yds. & Docks, to 
construct conc. road at Naval Station, at 
$48,115. 

Fla., Frostproof—Phil Lacy, Zolfo, award. 
contr. by Polk Co. Commrs. to construct 
sand-clay road bet. here and De Soto Co. 
line, at $18,613. 

Ga., Atlanta—Jas. Stewart & Co., Inc., 
30 Church Street, New York City, award. 
contract by Government for new Camp 
Bragg, near Fayetteville, N. C., where abt. 
$23,000,000 will be expended. 

Ga., Norcross—Smith Constr. Co., Forsyth 
Bldg., Atlanta, Ga., award. contract by 
Govt., State and Gwinnett & Fulton Cos., 
to construct Federal-aid road to Norcross 
rifle range—7 miles; conc. paving; grading 
complete; cost $200,000; form link in Na- 
tional Highway. 

ill., Chicago—Geo. Griffith & Sons, Chi- 
cago, who were award. general contract for 
constr. of Camp Knox, Stithton, Ky., have 
sublet different portions of the work as 
follows: 65 miles road grading and paving 
among following contractors: Warren Bros., 
Louis Rich, A. B. Burns & Co. and Nugent 
& Hooke. 

ill., Highland Park—James A. Sackley 
Co., Chicago, award. contr. for constructing 
nearly two miles of concrete roadways, 
mostly north of Main Station at Great 


Lakes. One of the roads to be improved 
leads from main entrance to outgoiuig de- 
tention north of Second avenue—this will 
be constructed of 24-ft. concrete; another 
leads from Main Sta. to No. Chicago and 
up Second avenue to the Main rvad to 
Camp Paul Jones—18-ft. conc.; the main 
road through north half of Camp Paui 
Jones will be improved with 18-ft. concrete. 
Short stretches of conc. rds. will ‘be con- 
structed from Main station to all the new 
roads. 

ind., Rockport—J. C. Connor award. con- 
tr. by Co. Commrs., Wabash Co., tor the 
Twin Bridge road, at $24,385. 

Ind., Terre Haute—Carpenier Constr. Co. 
Trust Bldg., award. contr. for grading N. 
13th St. Rd. (conc. foundation, prk. wear- 
ing surface), at abt. $57,000. Work involves 
550,000 brk. blk., 3600 cu. yds. grading and 
3% in. conc. base. 

Kans., Wichita—F. C. Kensler and Globe 
Censtruction Co. award. contr. for con- 
structing curb and gutter on Murdock and 
Amidon Ave., at approx. $8,000 

Ky., Louisville—Henry Bickel Co. award. 
contract by Bd. of Works, for paving Wal- 
nut Street, betw. Floyd and Brook, at $7,- 
600. Street will be paved with brick. 

Ky., Walton—Claude E. Harris award. 
contract for concrete streets at $45,034. 

Mass., Boston—Warren Brothers, Boston, 
award. contr. for bitulithic pavement in 
East Broadway, Dorchester Street to L 
street, South Boston, at $70,510. 

Mich., Detroit—Otis Cement Constr. Co., 
Hammond Blidg., award. contr. for bldg. 
driveways and walks at Municipal Hos- 
pital, Boulevard and Blaine Ave., at $5,000. 

Minn., Duluth—Peppard & Fulton, 1712 
Irving Ave., S. Minneapolis, award. contr. 
for bldg. approaches to interstate brdg. 
here, at abt. $60,000. 

Minn., Glencoe—Gould & Howe, Glencoe, 
award. contr. for grading State Road No. 5, 
at $25,815; Edw. Kasper, Silver Lake, con- 
tr. for graveling same road, at $12,506 (ap- 
prox. 13.17 miles); M. N. Adams & Co., 923 
Andrus Bldg., Minneapolis, award. contr. 
for bridge and conc. work, at $7,406; Con- 
crete Products Co., Elk River, Minn., contr. 
for culverts, at $1,306. 

Minn., Slayton—R. G. Right award. con- 
tract to resurface 29 miles of county roads 
near here. 

Neb., Lincoln—Mills Constr. Co., Logan, 
Ta., award. contr. for grading 10 miles of 
Havelock-Waverly road, at approx. $46,000. 

Neb., Omaha—Western States Constr. 
Co., Keeline Bldg., City, award. contract 
for constructing curb and gutter on 13th 
St., Missouri Ave. to Harrison St., at $24,- 


N. J.. Beverly—H. B. Miller, yay 
Park, award. contr. by Burlington Co., Mt. 
Holly, for bldg. conc. curbs and gutters in 
Beverly Twp., at abt. $10,000. 

N. J., Kearny—Maher & McNichols, Pas-- 
saic Avenue, award. contr. for paving Pas- 
saic Ave., Lincoln hwy. to Pennsylvania 
avenue, at $80,000. 

N. Y., Buffalo—H. P. Burgard Co., 1968 
Fillmore Ave., award. contr. for paving 
Church St.—Medina sandstone on conc. 
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base, 48 ft. wide; Ada Pl., asph. on conc. 
base, 16 ft. wide, and Washington St., 
stone on conc. pase, 32 ft. wide, to abt 
$16,300, $4,725 and $8,970, respectively. 

N. Y., Brooklyn—mM., J. O'Hara bros., 577 
3ra St., award. contr. for regulating, grad- 
ing, curbing, laying walks where necessary 
and paving rdway of 44th St., lst to 2nd 
Ave., at $18,276. 

N. Y., New York—Uvalde Asph. Paving 
Co., 1 Broadway, New York City, award. 
contr. for widening, reguiating and paving 
33rd St., 6th to 7th Ave., at $19,883. 

N. C., Charlotte—Noll Constr. Co., 8 E. 
6th St., Chattanooga, Tenn., award. contr. 
for paving 3 miles Dowd Rd., 18 ft. wide, 2- 
in. asph. cone. on 4-in. cem. conc. base, at 
$64,800. 

N. C., Charlotte—Simmons, Hartenstein 
& Whitton, Charlotte; Southern Paving Co. 
and T. H. Gill Co. awarded contracts for 
80 miles of road constr. within Camp 
Bragg; one-half of the 80-mile system: will 
be conc., while remaining 40 mules will be 
constructed of —e°2 -clay. $2,500,000 placed 
at disposal of Q. M. by War Dept. for bldg. 
these highways. 

N. C., Winston-Salem—aAtlantic Bithu- 
lithic Co., Richmond, Va., award. contr. for 
resurfacing 85,000 sq. yds. at $12,000. 

O., Cincinnati—Hindel & Sullivan, Mer- 
chants Library Bldg., award. contr. by 
a Co., for bldg. 4000 ft. Montgom- 

ry Rd., from Silverton to Plainfield Pike, 
“a ~—' $51,000. 

O., Cleveland—Bentley & Son, Electric 
Bldg., award. contr. for grading, draining 
and repaving Lakeside Ave., West 3rd St. 
to W. 6th St.—wood blk. pavement on 6-in. 
cone. base, at $17,080. 

O., Cleveland—Henderson Bros., Chagrin 
Falls, award. contr. for piling, grading and 
draining 486 ft. of Chagrin River road in 
Mayfield Twp., 30 ft. wide, involving 103 
sq. yds. 6-in. conc. 1,200 sq. yds. grading 
and N76 ft. hardwood piling, at $11,783. 

O., Dayton—J. C. McCann Co., Colum- 
bus, award. contr. for graveling ‘and roll- 
ing nearly 2 miles of newly located Spring- 
field pike, at $20,000. The McCann Co. will 


‘ put on 10 inches of water-bound gravel. 


0O., Youngstown—L. W. Russell, West 
Austintown, award. contr. mg paving in 
Coltsville Twp., at abt. $24,6 

Okla., Ardmore—E. Ellis Tee, contr. 
for bldg. road from Ardmore to Wilson, at 
$37,500; J. Taylor, Line Grove, award. con- 
tr. for 5-mile sand-clay road, at $15,937. 

Ore., Portiand—J. Hampshire, Grants 
Pass., Ore., award. contract by Forery Div. 
Bureau of Public Rds., for grading and 
bldg. 11 miles Pacific Hwy. known as Can- 
yon Rd., bet. Crow Crk. and Canyonville, 
at about $196,000. Work includes bldg. of 
several bridges. 

Pa., Mercer—Union Paving Co., Philadel- 
phia, award. contr. by Bd. of Freeholders, 
Mercer Co., for paving Nottingham Way 
with bithu. cone. on concrete base, at abt. 
$48,000. 

Pa., Philadelphia—Stucker Bros. award. 
contr. recently for highway work in Ches- 
ter and Delaware Counties at approx. $220,- 
000. Firm is located in Harrisburg; Mich- 
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ael Staub, New York City, award. contr. by 
Bd. of Freeholders, Gloucester Co., for bldg. 
stretch of county hwy. from city line to the 
Westville-Glassboro road, out Cooper St., 
at approx. $40,000. 

Pa., Philadelphia—Geo. F. Pawling & Co., 
1432 S. Penn Sq., City, award. contract for 
constructing pavement, pier and _ boat 
house at aircraft factory, at $190,U00. 

R. I., Newport—C. B. Maguire, New York 
City, award. contr. for bidg. an addition 
to the Naval Training Station here, at $3,- 
600,000. Work involves considerable light 
grading. 

Tex., Belton—A. L. Liles, local, award. 
contr. for improving 36 miles Meridian 
Hwy., rock base, gravel top and bitum 
finish; also rein. conc. brdgs., and culverts 
at abt. $128,000. 

Tex., Camp Bowie—Geo. H. Clifford, 
Pres. of Chamber of Commerce, award. 
contr. to pave Reika Ave. at Camp Bowie, 
near Fort Worth. War Dept. has author- 
ized expendt. of several thousand dollars 
for tarvia-surfaced roads at this Camp. 

Tex., Canyon—Rice & Babcock Co., Ama- 
rillo, Texas, award. contr. for 37 miles of 
+ mea with conc. bridges. $70,000 avail- 
able. : 

Tex., Falfurrias—W. T. Hutto award. 
contr. to construct Falfurrias-Encino road, 
at $55,000. 

Tex., New Braunfels—Haden & Austin, 
Houston, award. contr. for 19.6 miles road 
reconstruction; crushed rock, gravel and 
oil surfacing; $73,000 available. 

Tex., Rockport—Sparks & Brundrell, City, 
award. contract for constructing Highway 
No. 12 as follows: 10 mi. rd. work consist- 
ing of 4476 cu. yds. excav., 26,072 cu. yds. 
sand clay surfacing, relaying 248 ft. conc. 
pipe, 6502 cu. yds. blade machine grading, 
2304 ft. guard fence; Sherman Conc. Co., 
for 537.64 cu. yds, Class A conc. culverts, 
43,624 lbs. steel reinf. bars, 305 steel angle 
posts for brdg. No. 30, 5,985.3 sq. yds. 2- 
course conc. pavement and 2320 ft. brush 
protection. 

Tex., Jasper—H. F. Bland, Center, 
award. contr. by Jasper Co. for bldg. roads 
and bridges, at abt. $106,000. 

Va., Hampton Roads—John Gills & Sons, 
Citizens Bank Bldg., Cleveland, Ohio, gen- 
eral contractors to construction of naval 
training camp, have let contract to Sea- 


BUCKEYE 
Curb Diggers 


The last word in con- 
tractors’ equipment. 
Reduces cost of curb 
trench excavating to a 
minimum. Built in 3 
sizes, cutting curb 
trenches 12 to 36 inches 
wide and 3 to 4 ft. deep. 


Write for further details 


BUCKEYE 


Traction Ditcher 


COMPANY 
Findlay, Ohio 


The fastest paving unit—Koehring Paving Mixer and Koehring boom and 
bucket distribution. Fast charging, liberal drum dimensions and fast 
discharge Uniform concrete to last shovelful.» The greatest distribut- 
ing range without moving the mixer. Automatic actions of mixer and 
of bucket operation give top-capacity operation under one-man control. 


Mixers for construction work: Equipped with charging hopper, batch 


hopper and side loader. 


Hot Mixers for Bituminous Pavements: Side discharge type and end 


discharge type. 


Paving Mixers: Equipped with distributing boom and bucket or spout. 
Gasoline power, electric power or steam power. 


KOEHRING MACHINE CO., Milwaukee, Wis. 





coast Constr. Co., Norfolk, for concrete 
work, at $125,000. 

Va., Hampton Roads—John Gill & Sons, 
Cleveland, Ohio, award. contr. by War Dept. 
to construct rds., walks, sewers, fresh 
water pipe line and electrical feeder; also 
distribution sys. at naval training camp 
and hospital. Est. cost, $1,000,000. 

va., Quantico—Wm. F. McWvonald Con- 
str. Co., E. Lincoln Ave., Mt. Vernon, N. 
Y., award. contr. for grading and construct- 
ing roads, at $155,000. : 

Wash., Ephrata—Arthur A. Proulx, El- 
mira, Wash., award. contr. for grading and 
macadamizing 2 mi. permanent hwy. No. 
ii, at $6,717. 

Wis., Fond du Lac—J. Rasmussen, Osh- 
kosh, award. contr. for paving Adams, 
Rubbles, Elm, Sherman, Center and Tenth 
Sts., at $15,000. 

Wis., Meeme—Steven Kenechtel, Manito- 
woc, award. contr. for grading and surfac- 
ing Green Bay road here, at about $20,000. 

Wis., Milwaukee—Manger & McHucken, 
332 Layton Bldg., City, award. contract for 
improving 6th street, south line of Grand 
Ave. to the 6th street viaduct, at $5407. 

Wyo., Yellowstone Park—Gibbon & Reed, 
Rexbury, Idaho, award. contr. for con- 
structing % mile heavy road work through 
Gardiner Canyon, including concrete and 
rock wall revetment and bridge, at $49,775. 


SEWERAGE AND SEWAGE 
TREATMENT 


Ala., Fort Morgan—Jett-Muths Constr. 
Co., Mobile, Ala., award. contr. by War 
Dept., Washington, D. C., for extending 
sewer, water and electric light systems, etc. 

Ariz., Miami—Olmstead & Gillelen, Hol- 
lingsworth Bldg., Los Angeles, Cal., award. 
contr. for bldg. sewerage and water sys- 
tems. 

Cal., San Diego—Julian Plumbing Co., 
City, award. contr. for constructing outfall 
54.897, at naval station at La Playa, at 

Cal., Santiago—C. H. Julien, San Diego, 
award. contract for bldg. outfall sewer 
system at $4,997. 

Can., Windsor, Ont.—Chick Contracting 
Co., Windsor, award. contr. for construc- 
tion of sewerage system to serve western 


cess. 
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section of Ford City near here, at cost of 
$53,215. 

Ct., New Haven—Dwyer & Mannix, 335 
Shelton Ave., award. contr. to lay sewers 
in Watson and Goodyear Sts., at about 
$13,000. 

Ct., Plainville—Trumbull Electric Mfg. 
Co., Woodward Ave., award. contr. for bidg. 
sewage disposal plant, including conc. sep- 
tic tanks with sand filters, etc., to A. D. 
Marco, Southington, at about $40,000. 

Ct., Waterbury—A. Lambo, local, award. 
contr. by city for laying 150 ft. sewer in 
Piedmont St., and 400 ft. in Hamilton Ave., 
at $9,950 and $1,800, respectively; percent- 
age basis. 

Fla., Key West—Smallwood Co., 901 
James Bidg., Chattanooga, Tenn., award. 
contr. by Bureau Yds. & Docks, Navy 
Dept., for bldg. addition to sewer and water 
system, at $62,000. 

la., Davenport—Independent Constr. Co., 
304 Lane Bldg., award. contr. by Bd. Pub- 
lic Wks., for bldg. sewers in Homesite ad- 
dition and Bose and Martzahn addition, at 
$5,800 and $4,887, respectively. 

Ky., Louisville—K. A. Barker, John Cahill 
and Henry Bickel Co., all of Louisville, 
award. contracts by City for construction 
of sewers amounting to $165,000. 

Ky., Louisville—M. L. Underhill, New Al- 
bany, award. contr. by city for construct- 
ing sewers in new district of Silver Grove, 
at $2,372. 

Mass., Boston—V. Grande, award. contr. 
for constr. of sewerage works in Princeton 
street, bet. Tufts and Lexington streets, 
Charlestown, at $3,000. 

Mass., Boston—Jos. Tedesca, Auburn St., 
Roslindale, award. contr. for constr. of sew- 
erage works in Green Street, West Rox- 
bury district, at $8,317. 

Mich., Detroit—Dillon Co., Detroit, award. 
contr. for constructing sewer and water sys- 
tems in Picrictown. Several miles of 
trench work will be involved in making the 
systems. 

Minn., lronton—Pastoret Constr. Co.,; Ly- 
ceum Blidg., Duluth, awarded contr. for 
sewers in Dist. No. 2, at $29,000. 

Minn., Waseca—M. Calloway, 218 So. Oak 
St., Owatonna, award. contr. for bldg. 
sewers in various streets, at abt. $30,000. 

Mo., Kan. City—M. Walsh, 2915 E. 33rd 
St., Kansas City, award. contr. for constr. 


Springfield Wire-Cut Lug 


IS WIDELY USED 


The square edges stay square, 
due to the spacing lugs and 
beveled ends. 
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of 10, 12, 15 and 18-in. vitr. pipe, cost $8,910. 

N. J., Irvington—Atlas Contg. Co., 20 
Clinton St., Newark, awrd. contr. for con- 
structing san. sewers in Coit St., at $3,787. 

N. J., Plainfield—Michael Mango, 320 
Richmond St., award. contr. for sewers in 
Clinton Pl. and Rose St., at $2,733. 

N. Y., New York—Seaver Engineering & 
Contracting Co., this city, award. contract 
by War Dept. for constructing sewage dis- 
posal plant at Camp Upton. 

N. Y., New York—N. Di Menno, 618 Ford- 
ham Road, award. contract by H. Bruck- 
ner, Pres. Bronx Boro., for bldg. sewer and 
appurtenances in Schofiel St., bet. proposed 
bulkhead line in Long Island Sound and 
City Island Ave. 

N. Y., Staten Island—J. Johnson Sons, 
West New Brighton, award. contr. for bldg. 
sanitary sewer with iron pipe outlet, in 
Richmond Terrace—Western Ave. to 170 ft. 
east of Holland Ave.—at $38,813. 

N. Y., Syracuse—Antonio Ilacqua, award. 
contr. for constr. of 1st sect. of sewer in 
17th Ward, at $12,276; Samuel Palmisano, 
second sect., at $18,333 and Mondo Constr. 
Co., 3rd sect., at $4,972. 

O., Akron—Keegel, Walsh Constr. Co., 
Akron, award.. contr. by Summit Co. for 
bldg. disposal plant at infirmary, at $12,768. 

0., Akron—T. E. McShaffrey Constr. Co., 
award. contr. for sewer constr. and paving, 
at $70,000. 

O., Akron—Gauge Constr. Co., award. 
contr. for constructing pumping sta. for 
West Hill Sewage Disposal Plant, at Mill 
Ave. and West Exchange St., at approx. 
$12,000. 

O., Cleveland—Donnolly & McKeon, 
award. contr. for construction of an inter- 
cepting sewer connection in E. 33rd St., bet. 


King Ave., NE, and Lakeside Ave., NE; 
approx. $5,973. 
Okla., Geary—MclIntosh-Walton Energ. 


Co., Okla. City, Okla., award. contr. for 
constructing sewerage system, at $30,000. 

Ore., Ontario—C. H. Helmer, Twin Falls, 
Ida., award. contr. for bldg. sewers on east 
side of Oregon Short Line R. R. tracks, at 
abt. $29,750. 

Pa., Clifton Heights—J. P. Lawler award. 
contr. by Clifton Heights and Upper Darby 
Twps. for bldg. sewage disposal plant, at 
$16,400. 

Pa., Sharon—B. S. Welcomer, Youngs- 
town, Ohio, award. contr. for constr. of 


sewer in Old Erie canal from Silver St. to 
Erie Freight station—1,600 ft. in length. 

Tex., Austin—Potts, Moore & Prentice, 
Waco, Tex., award. contr. for constructing 
sevens disposal plant here, at approx. $100,- 
000. 

Va., Hampton Rds.—Jno. Gill & Sons, 
Cleveland, Ohio, award. additional contract 
by War Dept. to construct sewers, etc., at 
naval training station and hospital. 

Wis., Doylestown—American Foundry & 
Furnace Co., 311 Majestic Bldg., Milwau- 
kee, award. contr. for furnace and sanitary 
sewer system; John H. Kelly, 152 Britting- 
ham Bldg., Madison, award. contr. for con- 
structing addition to grade school at total 
of $10,000. 

Wis., Kenosha—Peder Frandsen, Kenosha, 
Wis., award. contr. for sewer construction 
on Racine Ave. and Adams St., at $14,992. 

Wis., Milwaukee—Jos. B. Forrestal Co., 
award. contr. for furnishing materials and 
constructing sewers in W. 19th St.—Lake to 
Franklin; also Teutonia Ave.—Franklin to 
Nash Sts.—at $2.73 per ft.; M. Synovitch 
also award contr. for sewer constr. in 14th 
and 15th Sts.—Lake to Atkinson Ave.—at 
$1.57 per ft. 


WATER SUPPLY AND PURIFICATION 


Ariz., Phoenix—Claude Fisher, Phoenix, 
award. contr. by Government to lay big 
water main at Portsmouth, Va., to supply 
two shipyds. Main will be 30 miles in 
length and will be constructed of 16-in. c. i. 
pipe. 

Colo., Denver—P. J. Sullivan, 1025 Mil- 
waukee St., award. contr. by Swift & Co., 
Union Stock Yds., for bldg. rein. conc. 
reservoir, with 500,000-gal. capy., for pack- 
ing plant, at abt. $15,000. 

Conn., Bridgeport—Eastern Engineering 
Constr. Co., Derby, award. contr. for bldg. 
pumping station. at foot Bostwick Avenue, 
ce plus percentage not to exceed $35,- 


Conn., Willimantic—Flynt Bldg. & Con- 
str. Co., 256 Main St., Palmer, Mass., award. 
contr. for repairing conc. water works dam 
here, at abt. $20,000 (per centage basis). 

Del., Wilmington—Jno. A. Bader Co., 923 
Market St., award. contr. for constr. of 
reservoir improvements, at $25,000. 

Fla., Key West—Smallwood Co., 901 
James Bldg., Chattanooga, Tenn., award. 
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contr. by Bureau Yds. & Docks for addi- 
tions to water and sewer system, at $62,000. 

Ga., Fort Benning—Selden-Breck Con- 
struction Co. has general contract for impvt. 
work at Fort. War Dept., Washington, D. 
C., will construct water sys., near Colum- 
bus, for Fort Benning; secure water from 
Upatoie Creek. Major J. Paul Jones, Con- 
struct’g Q. M., Exchange Bldg., Columbus. 

ill., Chicago—Nash Dowdle Co., City, 
award. contr. for constructing substructure, 
building, pumping equipt., electrical equipt. 
and installation complete for Evanston Sew- 
age Pumping Station, at $295,000. 

Ind., Crown Point—Indiana Air Co. West- 
inghouse Electric Co., and General Elec. 
Co., award. contracts for electrifying. water 
works plant, at total cost of $9,542. 

la., Des Moines—Leonard Constr. Co., 332 
Michigan Ave., Chicago, award. contr. for 
pumping station, $100,000. 

la., Grinnell—C. W. Ennis, City, award. 
contr. for’ bldg. 1,000,000-gal. reinf. conc. 
reservoir, at $16,800; Thorpe Bros., Good 
Bldg., Des Monies, Ia., contr. for digging 
well connected with this project. 

la., Missouri Valley—E. X. Archibald, 
Council Bluffs, Ia., award. contract for 
sinking two 12-in. wells, 90 feet deep; also 
furnishing and installing 2 pumps with en- 
gines to pump water from wells to distribut- 
ing reservoir, at $13,570. 

Kans., Leavenworth—Jas. A. McGonigle, 
City, award. contr. for installing water and 
sewerage systems in connection with new 
engineer cantonments at Ft. Leavenworth; 
also for installing water and sewerage con- 
nections for new 1,000-bed hospital. 

Mass., Boston—T. A. Scott Co. award. 
contr. for repairing broken water main in 
Boston Harbor, betw. Long and Spectacle 
Islands, at approx. $10,000. 

Mass., Boston — Jas. Barletta award. 
contr. for laying and relaying water pipes 
in Orchard street—Centre street to Pond 
street; also establishing gates and hydrants 
in Centre street, West Roxbury, at $1,970; 
also for laying and relaying water pipes in 
Alliston street—Brighton avenue to Com- 
monwealth avenue; Greylock road—Aliston 
a to Glenville avenue, Brighton; at $2,- 
788. 


Minn., Hibbing—Micka Asplund Co., Hib- 
bing, award. contr. for elec. connections at 
pumping station, at $7,289. 

Mo., St. Joseph—Missouri Valley & Iron 








The Navy's Job is Just Half Done! 





Every soldier who sailed for France was 
The Navy took 


them over and now the Navy must bring them 


given a round-trip ticket. 
back. There can be no relaxation of effort 
until the job is done, until every one of our 
boys is returned to his home. ‘To complete 
this task, the Navy needs more men, and the 
need is just as urgent now as it was before 
the armistice was signed. ‘This condition of- 
fers you an opportunity to be identified with 


the Great War, your LAST CHANCE. 


The cancellation of the November draft call 
has deprived thousands of men of the priv- 
ilege of participating in the war, but the 
Navy's call for men enables you to volunteer 
your services. If you can qualify for any of 
the vacancies now existing, you may be in- 
ducted into the service at once. 


Men are needed now, if not to fight, then 


for services equally essential to the re-estab- 
lishment of normal conditions. The Bureau 
of Navigation has issued a call for severai 
hundred men who can qualify for posts which 
require specialized ability. Only those men 
who are registrants of September 12, 1918, or 
registrants of deferred classifications of pre- 
vious registrations are eligible. Applications 
will now be received for training in the Engi- 
neer Officer School. Applicants must be high- 
school graduates and graduates of an engineer- 
ing course at a recognized technical school, 
or of equivalent training. The age limit is 21 
to 40 years inclusive. 

Further information and full particulars will 
be furnished upon application at the U. S. 
Navy Mobilization Station, in the Transpor- 
tation Building, Chicago. Mail should be ad- 
dresed to Lieut. H. D. Childs (Ret’d), Com- 
manding Officer. 
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Co., Leavenworth, Kans., award. contract 
for digging well for Swift & Co. Well is to 
be 34 ft. in diam., has depth of 8 ft., and 
interior will be lined with 2-chamber reinf. 
cone. caisson, separated by water-tight 
bulkheads. Total cost abt. $40,000. 

Mont., Big Timber—McLaughlin & O’Neil, 
Livingston, award. contr. for constr. of ex- 
tensions to water works system, at $10,000. 

N. J., Trenton—H. E. Stahl, 275 Bellevue 
Ave., award. contr. for installing one 25,- 
000,000-gal. steam driven and one 20,000,000- 
gal. electrically driven contrif. pumps, in- 
cluding 1 motor, 1 generator, appurts., etc., 
for Cathoun St. pumping station, at $123,000. 

N. Y., Randalls island—P. J. Kearns Con- 
tracting Co., 2306 Creston Ave., New York 
City, award. contr. for furnishing, deliver- 
ing and laying water mains and appurts. 
on Randalls Island, at abt. $15,898. 

L. I.-N. Y., Rockaway—Chas. Meads & 
Co., New York City, award. contr. for ex- 
tension of water and fire system at Rock- 
away, Bureau Yds. & Docks, at $18,450. 

N. Y., Syracuse—Central City ConStr. Co., 
204 S. A. & K. Blidg., City, award. contr. 
for labor and material necessary in relay- 
ing underground water sys. at the Onon- 
dago Sanatorium, at $20,845. 

N. Y., Tonawanda—Empire Engrg. Corp., 
N. Y. City, award. contr. for constr. of new 
and lower water main in Niagara River, at 
$107,771. y 

Ohio, East View (Warrensville P. O.)— 
Haddad & Mall, 640 Bradley St., Cleveland, 
award. contr. for laying 2,500 ft. c. i. water 
pipes, at abt. $25,000. 

O., Warrensville—Haddad & Mall, 640 
Bradley St., Cleveland, award. contract by 
Village of Eastville for laying 2,500 ft. c. i. 
water pipes, at abt. $25,000. 

Okla., Ardmore—Ardmore Constr. Co., 
Ardmore, Okla.. award. contr. to construct 
smail pipe line to Hickory Creek, at $244,- 
000. 

Ore., Amity—V. R. Dennis Constr. Co., 
McMinnville, Ore., award. contr. for constr. 
of pipe line and head works for gravity 
water system, at $6,800. 

Tenn., Chattanooga — Park-Grimes Co. 
award. contr. for extensive additions to 
water supply system at Fort Oglethorpe, Ga. 
Large spring has been purchased by the 
Government, pumping station will be 
erected and abt. 7 miles of 12 and 14-inch 
mains will be laid. Work.will cost over 
$300,000. 

Va., Hampton Rds.—Jno. Gill & Sons, 
Cleveland, Ohio, award. additional contract 
by War Dept. to construct fresh water pipe 
—_ etc., at naval training camp and hos- 
pital. 

Va., Suffolk—Ulen Constracting Co., Chi- 
cago, award. contr. by Government for in- 
creasing water supply of Portsmouth, Berk- 
ley and Suffolk Water Company. Big dam 
at Lake Cahoon will be raised, enlarging 
the lake, the filtering plant will be in- 
creased and more than 30 miles of 30-in. 
pipe will be laid in Portsmouth; water 
pump’g sta. at Portsmouth will be enlarged 
and additional water line will be laid to 
supply water to naval base. Work will be 
under supervision of Capt. Moore, U. S. A.; 
R. H. Gordon and H. Q. Kennedy of U. S. 
Army Constr. Co., and will be in charge of 
M. R. Keefe, Construction Mgr. of Ulen 
Contract’g Co. Contract calls for expendt. 
of more than two million dollars. 

Wnh., Seattle—Swennsson & Co., Arcade 
Bldg., City, award. contr. for constructing 
350,000-gal. wood water tanks with their 
supporting towers in West Seattle, at $7,223. 

W. Va., So. Charleston—Carroll Electric 
Co., 712 14th St., NW., Washington, D. C., 


What do You Want to Buy? 


If you want to be relieved of the annoy- 
ance of extensive correspondence and 
calls from salesmen who do not understand 
your needs, just write a brief letter to us 
stating your requirements and we shall im- 
mediately place you in touch with the 
manufacturer best qualified to serve you. 
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award. contr. by Navy Dept. for booster 
plant for present water system for Navy 
Ordnance Plant, at abt. $40,000. Work in- 
cludes 2 centrifugal pumps and eight 100,- 
000-gal. wooden tanks; also $3,000 30x18 hol- 
low tile constr. bldg. 

. Va., Charleston—Charleston Conc. 
Constr. Co., Charleston, has contr. for im- 
provements to electric-power and water 
plant; include reinf. cone. fireproof pump 
house and intake from river, with installa- 
tion of 2 elec.-driven contrif. water pumps 
of 18,000,000 gals, addition to present water 
filtr. plant; the two systems to be combined. 
Plans and supervision under Jas. H. Fuer, 
tes, 146 Nassau St., New York. 


BRIDGES AND BUILDINGS. 


Ark., Forrest City—J. W. Covington, Ben- 
ton, award. contr. by St. Francis Co. for 
bidg. 14 pile ‘bridges, at about $12,400. 

Cal., Auburn—C, A. Cooper award. contr. 
for constructing two conc. brdgs. over Dry 
Creek in proposed state hwy. bet. here and 
Grass Valley, at $6,000. 

Cal., San Jose—Bryant & McKay award. 
contr. for bldg. rein.-cone. brdgs. and cul- 
verts over Dry Creek on San Felipe Road, 
at abt. $14,100. 

Cal., Willows—Paul & Sayles, Stockton, 
award. contr. by Glenn Co. for bldg. rein. 
cone. bridge known as Ludy bridge at 
Angels Slough, near Butte City, at $11,367. 

Colo., Denver—Monarch Engrg. Co., Den- 
ver, award. contr. for bldg. steel super- 
struct. for bridge over Dolores River at 
Montelores, on State Primary Rd., No. 45, 
at $7,100. 

Conn., Bridgeport—Eastern Engrg. Con- 
str. Co., Derby, award. contr. for bldg. 
pumping station, at $35,000. 

Ga., Fort Benning—W. Z. Williams, Ma- 
con, Ga., award. contr. by War Dept. to 
construct bridge across Upatoie Crk., in 
connection with railroad extension to Fort 
Benning, near Columbus. Bridge, with ap- 
proaches through lowlands, will probably 
be several hundred feet long. 

lll., Rockford—F. E. Marsh & Co., Jeffer- 
son, Iowa, lowest bidder for construction of 
steel and concrete bridge across Rock River 
near Camp Grant, at $129,500. Before con- 
tract can be awarded approval of U. S. 
‘Hwy. Council must be obtained. 

lll., Springfield — Miller & Husband, 
Springfield, award. contr. for Wrightman, 
Babbit and Clemmons bridges in Virden 
Twp., Macoupin Co., at $2,085. 

Kan., Kingman—E. Z. Burroughs & Son, 
local, award. contr. for one 35-ft. dock 
girder, 2 30-ft. conc. beams, one 16-ft. conc. 
slab, one 16-ft. cone. arch, seven 5x6 ft. 
conc. box culverts and one 180-ft. wood pile 
brdg., at $22,699. 

Mass., Boston—W. S. Rendle award. contr. 
for repairing Summer St. bridge, at $1,200. 

Mass., West Springfield—H. Burghi, West 
Springfield, award. contr. for ‘bldg. 3 con- 
erete piers in connection with Old Toll 
bridge, at about $15,000. Work involves 
1,100 cu. yds. concrete. 

Me., Portland—J. H. Kerr, Rumford, Me., 
award. contr. for constructing 100 ft. conc. 
bridge, 20 ft. wide, at $17,000. 

Minn., Arlington — Arlington Cement 
Works award. contr. for concrete brdg. in 
Jessenland twp., at $2,500. 

Mont., Big Timber—Security Bridge Co., 
Billings, award. contr. for bldg. Grey Cliff 
bridge, at $14,645. 

Neb., Harrisburg—C. W. Lobbell, Gering, 
Neb., award. contr. for cement bridge on 
sr s50e stage road on Pumpkin Creek, at 
1,250. 
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N. Y., Geneva—E. Brown Baker, Herki- 
mer, N. Y., low bidder for constructing slate 
girder bridge over old Cayuga and Seneca 
canal here, at $69,100. 

N. Y., New York—Ruggles Robinson, 331 
Madison Ave., award. contr. by N. Y. Cen- 
tral R. R., Grand Central Sta., for bldg. 
bridge on 42nd St., to connect Grand Cen- 
tral Sta. with 4th Ave., at about $50,000. 

_N. D., Hetinger—Jno. Winkle, Jr., Het- 
tinger, award. contr. for constr. of bridges. 

O., Cincinnati—Gradison Constr. Co., 5 
Ridgway Ave., award. contr. by Hamilton 
Co. and State for bldg. 120 ft. conc. bridge, 
24 ft. wide, over Dry Crk. and Harrison 
Pike, at abt. $30,000. 

O., Fairmont—F. W. Mark Constr. Co., 
314 Leader-News Bidg., Cleveland, award. 
contr. for constructing 240 ft. reinf. conc. 
bridge, 30 ft. wide, 30x38 ft. spans, at ap- 
prox. $50,000. 

O., Youngstown—J. B. Milligan, City, 
award. contr. for constructing conc. top and 
raiilngs for bridge 195-15 on Poland Ave. 
Struthers and Lowelville Road, at $1,337. 

Okla, Perry—C. Y. Landon, Okla. City, 
Okla., award. contr. for constructing brdg. 
complete over Black Bear Crk., consisting 


of three steel trusses, reinf. conc. floor 
system, etc., at $14,525. 
Pa., Erie—Jas. Stewart & Co., Ine, 


award. contr. for constr. of 1,000 houses at 
Erie, Pa., at about $3,500,000. 

Pa., Philadelphia—Munday Paving & Son- 
str. Co., 228 South Alder St., contract for 
repairing and painting bridges, at about 
$19,000. 

Va., Hanover—W. E. Carter, 204 Reming- 
ton Bldg., Richmond, award. contr. on per- 
centage basis to construct reinf. conc. 
bridge across North Anna River on Wash- 
ington hwy., bet. Hanover and Caroline Co. 
Est. cost of work $23,000. 

Wash., Okanogan—Walter W. Howard, 
Molson, Wash., award. contr. for constr. of 
approaches and pier at highway bridge over 
naan river at Pine St. here, at $19,- 


Wash., Seattle—A. W. Quist & Co., Seat- 
tle, award. contr. for constr. of 10 frame 
barracks bldgs. and other structures at 
Lake Crescent camp site of the Siems- 
Carey, H. S. Kerbaugh Co., at approx. $300,- 
000. This Company has also just started its 
$1,500,000 housing contr. at Bremerton for 
the Government. 


DRAINAGE AND IRRIGATION. 


Ark., Ashdown—E. J. Hahn, 833 South 
Trust Bldg., Little Rock, award. contr. for 
bldg. 14 mi. open ditches, involving 250,000 
= yds. floating dredge wk., at about $47,- 


‘Cal., Sacramento—Cannon, Phillips & Mc- 
Donald, of Sacramento, award. contract by 
The State Land Settlement Board for con- 
structing drainage and irrigation ditch on 
new State Colony tract. Ditch will be 4% 
miles long. 

Cal., San Francisco—W. J. Schmidt 
award contr. by Medesto Irrigation District 
for bldg. an extension of ditch system at 
$61,000. Constract involves excavation of 
12,500 cu. yds. material at $3 per cu. yd.; 
1,000 cu. yds. plain cone. at $15 per cu. yd., 
and 400 yds. reinf. conc. at $20 per cu. yd.; 
also some collateral work. 

Cal., Saugus—Leonardt & Peck, H. W. 
Hellman Blidg., Los Angeles, Cal., award. 
contr. on percentage basis for construction 
of an extensive irrigation system at Saugus 
for American Beet Sugar Co. Work will 
include laying abt. one mile large reinf. 
conc. pipe, large amount of smaller concrete 
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pipe for laterals; constr. of rein. conc. reser- 
volrs and other structs. 

Fla., Baldwin—W iis & Sons & McCarthy, 
West Paim Beach, award. contr. for bidg. 
95 mi. main and lateral ditches, at apt. 
$200,000. 

Fia., Jacksonville—Willis & Sons & Mc- 
Carthy, local contractors, award. contr. 
(sub-let) by isham Kandoiph & Co., Engrs., 
Chicago, tor Baldwin Draing. Dist., for 
compleung work on main and iateral 
ditches. 

la., Boone—lowa Pipe & Tile Co., Des 
Moines, award. contr. for furnishing tile 
drain, at $22,973; Hawkeye Constr. Co., 
Webster City, la., tile drain in 77 sections 
and reinf. buikhead and conc. catch basins, 
at $19,546. 

La., New Orleans—Lower Coast Constr. 
Co., Ltd., City, award. contr. for levee wk. 
in Atchafalaya Levee district, at $77,550. 

La., New Orleans—United States smugi- 
neer Office, 519 Canal Street, City, awarded 
following contracts to construct earthwork: 
C. D. Cook, Venice, La., $14,000 cu. yds. in 
Barataria District; Lower Coast Construc- 
tion Co., 122 Chartres St., New Orleans, 
580,000 cu. yds. in La Fourche District, and 
470,000 cu. yds. in Pontchartrain District; 
P. M. Adams, City Priee, La., 18,000 cu. yas. 
in Lake Borgne District, and 50,000 cu. yds. 
in Barataria District. 

Mich., Saginaw — Following contracts 
awarded in Silver Crk.: Drain in Taymouth 
and Birch Run twps, at total cost of $42,000; 
Bert Atherton Bridgeport, for floating 
dredge wk., at $14,875; Sylvester Thatcher, 
ee Co., dry land dredge wk., at $10,- 


Minn., Windom—Redding & Smaage, 
Windom, award. contr. for Co. Ditch No. 9, 
at $7,380. 

Minn., Buffalo—Kalan, King & Schmalek, 
Waverly, Minn., award. contr. for digging 
and constructing Ditch No. 38, at $3,150. 

Minn., Granite Fallis—D. E. Dougherty, 
Litchfield, Minn., award. contr. for Judical 
Ditch No. 11, at $6,700. 

Tenn., Paris—Dees Bros., Oblong, IIL, 
award. contr. by Middle Obion Draing. Dist. 
to construct 12 mi. canals, $38,500 bond is- 
sue; Northern Constr. Co., Elkhart, Ind., 
award. contr. ‘by No. Obion Draing. Dist. 
No. 1 for constr. of 12 miles canals, $67,000 
bond issue; W. R. Ewing, Inc., Chicago, IIl., 
award. contr. by Big Sandy Draing. Dist. 
No. 1, Henry, Benton & Carroll Cos., for 
constr. of 97 mi. eanals to reclaim 37,000 
acres, bond issue, $385,000. Engr. Naylor 
Engrg. Co., Paris. 

Wis., Elkhorn—Wisconsin Drainage Co., 
City, award. contr. for constructing Mc- 
Crossin town drain, involving 1,705 ft. 8-in., 


2,903 ft. 10-in., 3,935 ft. 12-in. vit. tile 
drain. 
Wis., Juneau—Wisconsin Drainage Co., 


Elkhorn, award. contr. for drainage ditch 
in town of Oak Grove, Dodge Co., at $1,600; 
also for drainage ditch in Randolph Twp., 
at $9,500; and drainage ditch, town of Brad- 
ley, Columbia Co., at $11,500. 

Wis., Portage—Wisc. Draing. Co., Elk- 
horn, award. contr. by Columbia Co. for 
bldg. drainage ditch’ in Bradley Twp., at 
abt. $11,500. 


_ Prosrecrive Work 

















ROADS AND STREETS. 


Ariz., Phoenix—U. S. Hwys. Council has 
authorized constr. of 3 roads; one through 
Petrified forst., another bet. Hunt & 
Concho, and a third bet. Antelope Hill and 
Agua Caliente. 

Ariz., Phoenix—C. H. Bigelow has just 
completed his trip, undertaken for State of 
Utah, to secure information for connecting 
good rds. of inter-mountain states. At- 
tempt being made to co-ordinate constr. of 
rds., so that northwestern part of Arizona 
and southeastern part of Nevada will con- 
nect at St. George with Utah state hwy. 

Ariz., Tucson—Final survey of Mt. Lem- 
mon rd.,—Old Hat camp at end of Stratton 
rd., to Soldiers’ camp—will be started at 
once by engrs. from office of. public rds. of 
Dept. of Agriculture. Rd. is abt. 6 mi. long, 
a portion of it over very steep terrain. 
Wk. will be done jointly by Pima Co. and 
U. S. forest service. 

Ark., Augusta—State Hwy. Comm., Lit- 
tle Rock, approved appropriation of $10,000 
additional for road near Cotton Plant, and 
$25,000 additional for general road construc- 
tion throughout Woodruff Co. 

Ark., Little Rock—State Hwy. Dept. has 
completed plans for 12-mile rd., Perry Co., 
to be graded earth and to cost $32,147. 


Ark., Little Rock—Advisory Bd., State 
Hwy. Comn., recommended tnat $118,0uu be 
set aside for five road impvt. districts. Road 
districts to receive ala are: Montgomery 
county district 20, $11,000; Perkins twp., 
Puiaski district, $15,uuu; iuagie twp., bku- 
laski county, $10,uuU; Lawrence Co., dis- 
trict No. 1, $22,uuu; Johnson county, district 
No. 2, $60,000. 

Ark., Little Rock—Advisory Bd. of State 
Hwy. Comn. has recommended that $10,UUU 
additional aid be granted tor road to Picron; 
$1U,UUU0 additional tor road near Cotton 
Plant, Woodruft Co., $25,vuu for system of 
roads in Wooaruff County and $17,890 for 
system of roads in Yell County. Kecom- 
mendations of Board approved py Commuis- 
sion. 

Ark., Ozark—Plans prepared by state 

hwp. comn., Little Kock, tor constr. of 8 
mi. ot gravel road, 1Z It. wide, Franklin 
County. Road will run througn #ranklin 
Co. to Johnson County line through Letus, 
Ozark and White Oak. Approx. cost $1v8,- 
3858. 
Ark., Waldron—Scott County will con- 
struct 42 miles of hwy. across county from 
Sebastian county line northwest to Mont- 
Bomery county une soul Ol tsictie. Hvcote Vv. 
Quorum Court has appropriated 925,vuu Irom 
general revenue fund toward coustr.; citi- 
zens living along proposed nwys. will con- 
tribute equal sum. In addition County 
Judge Tom Payne teels assurea of optain- 
ing state and federal aid. 

Cai., San Diego—Captital Issues Comm. 
has approved bond issues for paving of Cult 
Drive and Alameda Padre street, at cost 
of $12,000 and $14,UU00, respectively. 

Cal., San Diego—$373,000 appropriation 
authorized as federal aid for bldg. hwy. from 
top of Tecate Pass to jct. with present lm- 
perial Valley road. 

Cal., San Diego—Plans & specifications 
for conc. paving of an extension of Winder 
street through Old Town, to connect with 
paved hwys. to Camp Kearney, are being 
prepared by the city engineer’s office. 

Cal., San Francisco—East Side Good 
Roads Bureau organized; West Side Bureau 
to be organized at Los Banos. Campaign 
will begin for passage at November election 
of the proposed county hwy. bond issue of 
$1,250,000. 

Colo., Twin Lakes—Improvement work on 
Twin Lakes fed. aid project will begin soon 
by state hwy. dept., by force acct, with ap- 
proval of U. S. office of public roads. Grad- 
ing and providing adequate drainage for 
this sec. of the road will begin. 

Fla., Arcadia—Election will be held to 
vote on $90,000 bonds for road construction 
in De Soto County; Moore Haven Special 
Road and Brdg. Dist. build roads near 
south west shore Lake Okeechobee. 

Ga., Atlanta—Estimate made on new pro- 
gram for road bldg. and paving work in 
Fulton Co., during 1919. There are 53% 
miles of paving. Total cost $3,000,000. 

ida., Burley—Burley Hwy. Dist., Cassia 
os, voted $100,000 bonds for constructing 
road. 

lll., Chicago—Citizens voted in favor af 
$3,000,000 Michigan Avenue bond issue. 

illinois—Sixty Million Dollar good roads 
bond issue voted at election—3 to 1 and 6 to 
1. State Hwy. Officials indicated that road 
surveys will begin immediately, in order to 
be ready to start actual construction of 
roads as soon as war is over. Total of 4,800 
miles inter-connecting paved highways will 
be built. 

lll., Sycamore—Resolution adopted by De 
Kalb Co. Supvrs., assenting to plan for im- 
provement of Lincoln highway through said 
county and pledging the good faith of the 
County in making available the sum of $69,- 
450 as it may be required for improve- 
ment of said road through the county. 

lll., Villa Park—Town has plans drawn 
for 16,600 sq. yds. asph. paving and 6,000 
yds. grading. Edw. Hancock, 2047 Ogden 
Ave., Chicago, Engr. 

ill., Waukegan—Capital Issues Comm. and 
U. S. Hwy. Council have given official ap- 
proval of proposals to construct permanent 
hwy. betw. Chicago and Milwaukee. Work 
will begin immediately, as there is consid- 
= over $400,000 available for this pro- 
ect. 

Kans., Hiawatha—State Hwy. Commis- 
sion has approved county road system for 
Brown Co. Co. Engr. S. K. McCary has 
mapped out system which covers total dis- 
tance of 17314 miles. 

Md., Baltimore—State Hwy. Comn., Gar- 
rett Bldg., will expend approx. $9,450,000 
during next two years for road construction, 
as follows: New construction, $3,000,000; 
repairs and maintenances, $3,000,000; for 
state county aided roads, $1,600,000; bridges, 
$360,000; Fed. fund and maint. from auto 
fees, $700,000 and $800,000 respectively. 

Mich., Detroit—Wayne Co., having plans 
prepared by Co. Rd. Commrs. for grading, 
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laying tile, bldg. culvts and paving with 
2-course conc., 17 mi Warren kd., present 
end of pavement no. of Dearborn west to 
Wayne Co. li., also 18 mile Belleville Ro- 
muius Rd., Romuius to Bellevilie, so. 7 mi., 
from Belleville and east to Huron River, 18 
ft, pavement, 28 ft. grade. N. Hunes, 
Chmn., L. C. Smith, Co. Bidg., Engr. 

Mich., Dowagac—Cass County Supvrs. 
have voted in favor of constructing 7 miles 
of Dixie hwy—Dowagac to Niles. $75,000 
bonds issued. 

Mich., tron River—Iron County Board of 
Commrs. have appropriated $68,882 for road 
bidg. in 1919, as tollows: Maystield-Sagola 
road, $1,000; Crystal Falls-Manstield road, 
$2,500; ‘Yulley road, $3,000; Crystal Falis- 
iron River, $3,600; Iron River-Beechwood, 
$1,500; Crystal Falls-Mastodon, $1,500; Mas- 
todon-Brule River, $2,000, etc., etc. 

Mich., Grand Rapids—Kent County has 
appropriated $308,500 for road wk., includ- 
ing 6 miles of road in Ottawa County. 

Mich., Jackson—Jackson Co. plans to con- 
struct 15 miles of road. Abt. $178,833. Fed- 
eral Govt. will appropriate toward cost. 

Minn., Duluth—Duluth Commercial Club 
has outlined plans for reconstr. Black Dia- 
mond trail in Aitkin, Co., and _ rebldg. 
bridges in burned district of steel and conc. 
W. H. Bergen, City Clk. 

Minn., Zumbro Falls—County Board, Wa- 
bash County, has instructed Hwy. Engi- 
neer to prepare plans for constr. of follow- 
ing roads: State Rd. No. 4, Plainview and 
Highland Twps.—width 24 ft., est. cost 
$8,100; State Rd. No. 1, Mt. Pleanant Twp., 
length 5 mi., width 24 fet., est. cost $3,482; 
State Rd. No. 4, Lake Twp., length 25 
miles, width 24 feet est. cost $3,225; State 
Rd. No. 1, Kelloh to Wabash and Olmstead 
Co. line, gravel surfaced, lenth 24 miles, 
width 24 tt., est. cost $78,012. Jno. Boss, 
Aud., Zumbro, Minn. 

Mont., Helena—State Hwy. Commn. has 
sent party of surveyors under H. C. Ames- 
bury, Engr., to survey highway to Hamilton. 

N. J., Elizabeth—Bd. Freeholders, Union 
Co., has submitted plans to U. S. Hwy. 
Comn. for approval for rebldg. roads and 
bridges next year. Abt. $40,000 requested 
for reconstr. work and $125,000 for main- 
tenance. J. Bau, Co. Engr. 

N. J., Trenton—Trenton Co. voted $78,000 
bonds to construct new roads and $27,800 
for extraordinary repair during coming 
year. H. Harris Co., Engr. 

New Mex., Bernalillo—New concrete road, 
extending out Fourth St., from city line to 
Sandoval county, is now assured; will be 18 
ft. wide and 9.6 miles long. Cost of con- 
structing same, which will be called ‘‘The 
Alameda Blv’d,”’ is approx. $184,000; county 
will pay one-fourth, or $46,000; U. S. Govt. 
will pay half the cost; and the remaining 
quarter will be charged up to the state. 

N Y., Albany — If voters approve 
Amendt. No. 2, it will make possible the 
construction of a state hwy. through one of 
the most beautiful sects. of the Adirondack 
mtns. Impvt. takes in abt. 12 miles. 

N. Y., Brooklyn—Bd. of Supvrs. has ap- 
portioned $882,000 (on recommendation of 
W. Fred Starks, Co. Supt. of Hwys.) for 
repair and construction of various roads in 
Nassau County, as follows: 14 roads in 
town of Hempstead at est. cost of $395,000; 
4 in N. Hempstead, $218,000; 9 in Oyster 
Bay, $171,000,and 6 in Glen Cove City, at 
$98,000. : 

N. Y., Syracuse—Official estimate plac- 
ing cost of contemplated street improvement 
at $365,000 during 1919 has been forwarded 
to state dept. of highways by Henry C. 
Allen, City Engr. Engineer states that city 
will expend about $180,000 in resurfacing 
pavements, $170,000 in maintenance of im- 
proved streets and from $14,000 to $15,000 
in new constr. that cannot be delayed. 

N. cC., Charlotte — Mecklenburg Co. 
Commrs. will construct road bet. Charlotte 
and radio station, to be erected at Bakers— 
4 miles from Monroe; length 12 to 14 miles. 

N. C., Raleigh—Wake Co. Commrs. appro- 
priated $20,000 toward constr. of hwy. from 
here to Cary, N. C.; State Hwy. Comn. re- 
ported to appropriate $138,000. : 

Cincinnati — Special Committee of 
Council has agreed upon a list of street and 
sewer improvements in city to be sub- 
mitted to U. S. Hwy. Council in Washington 
for approval. Est. cost of the improvements 
is $3,369,390. Principal improvements re- 
quested are: Paving of Central, Eastern, 
Harrison, eeman and Hamilton avenues, 
Madison road and completion of Millcreek 
intercepting sewer at cost of $1.000,000. 

Okla., Oklahoma City — Capital Issues 
Committee has approved $800,000 bond issue 
for Okmulgee County good roads. Imme- 
diate steps will be taken to start construc- 
tion work within thirty days. 

Okla., Pauls Valley—Commissioners Court 
has made application to Capital Issues 
Comm. for approval of following road bonds: 
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Startford Twp., $85,000; Elmore Twp., $50,- 
000; Brady Twp., $70,000. Road work will 
start as soon as approval is received. 

Ore., Portiland—Request of Peninsula citi- 
zens tor improvement of Jersey Street— 
main thoroughfare of St. Johns—has been 
granted by Commissioner Barbur; Rufus C. 
Cc. Hoiman, Cnrmn., of Co. Comn., reports 
that many stretches connecting streets and 
arterial county hwys. will probably be 
paved before the end of year under the 
terms of an order which he has introduced 
and which has been adopted by the Co. 
Comn. 

Ore., Portland — Tentative budget for 
Multnomah Co. road program calls for ex- 
penditure of $725,467. ‘This estimate filed 
with Co. Commrs., by Roadmaster Eatchel. 
He desires to put through an extensive pav- 
ing program. Plans call for paving of Co- 
lumbia Blvd., at cost of $75,000; Base 
Line rd. extension, and paving ot Kast 8Znd 
St.; Jefferson St., at $4.500; Riverside Drive, 
at $2,300. : . 

Ore., Salem—Commission signed project 
statement relative to post road between 
Burns and Crane, Harney Co. Statement 
will be presented to U. S. highways council 
for approval. Est. cost of project, $100,000, 
of which state and government will each 
pay $40,000 and Harney Co., $20,000. 

Ore., Salem—State Hwy. Comn. reports 
that Government has approved improve- 
ment of 7.4 miles of John Day hwy. out of 
Prairie City, Grant Co. Road will be 
graded and surfaced at cost of $150,000. 

Pa., Pittsburgh—Mayor Babcock in favor 
of election to vote on $10,000,000 bond issue 
for vital hwy. impvts. 3 

R. 1., Providence—State Board of Public 
Roads has submitted report of road im- 
pvts. for 1919 to U. S. War Council. About 
2,000 miles of roads will be built at an ex- 
pendt. of $4,184,000. 

Tex., Austin—73 federal aid hwy. projects 
approved by Secy. of Agriculture. Work 
involves expendat. of approx. $4,196,500. State 
granted to extent of $430,200. State and 
federal aid work under constr. and ready to 
start involves bldg. 1,455 miles of hwys. 
at cost of $5,030,947. Representatives of the 
state hwy. dept. have just returned from 
Washington, where they were assured that 
road bldg., especially in the drouth stricken 
areas of Texas, would be fostered as far as 
possible. 

Tex., Oakville—$50,000 bonds voted by 
Live Oak Co., for impvt. of rds., bet. Puget 
Sound and the Gulf. 

Tex., Roby—Fisher Co. Road Dist. No. 
3 voted $60,000 bonds to construct roads. M. 
A. Hopson, Co. Judge. 

Tex., San Antonio—Commrs., Bexar Co., 
have ordered the transfer of $24,441.from 
state hwy. fund to available fund to be used 
for improving three roads—Fredericksburg 
Rd., (now Foch hwy.), Austin road and 
Goliad Road. 

Tex., Stephenville—$150,000 bond issue 
voted by citizens Dublin vicinity for bldg. 
highways throughout trade territory and 
more especially to the Duke oil field. Fed- 
eral and state government will appropriate 
$75,000 or $100,000 additional. , 

Tex., Vernon—City contemplates issuing 
$35,000 bonds for street and water works 
improvements. 

Tenn., Memphis—Resolution adopted by 
City Club to urge Government to take over 
Bankhead Hwy.—Los Angeles to Washing- 
ton, D. C.—and to build and maintain it as 
a military necessity. 

Va., Accotink—War Dept. has authorized 
following improvements: Camp Humphreys 
to Accotink, 2.6 miles long, 18 ft. wide; road 
—Pohick to Lorton, 4.4 mi. long, 18 ft. wide. 
Est. cost $111,000. F. R. Harris, Pres. Bd. 
of Control of War Constr. Activities for 
Hampton Rds. Dist. 

Va., Newport News—U. S. Government 
will pave and improve certain streets in 
connection with new highway to be built 
from Fort Monroe to Yorktown via Newport 
News and Lee Hall. Project under direc- 
tion of General Grote Hutcheson. 

Va., Norfolk—$21,875 appropriated by City 
for road from Freitas Station to Naval 
Training School. 

Wn., Walla Walla—Co. Engr. G. C. Cook- 
erly has forwarded to state hwy. comn. re- 
port of proposed road building in county 
for next year. It is planning to expend 
$212.000: $125,000 for rd. construction; $18,- 
000 for bridges; $25,700 for maintenance. 


SEWERAGE AND SEWAGE 
TREATMENT. 


Cal., Los Angeles—$135,000 bonds voted by 
City to build outfall sewer at San Pedro 
Harbor. A. C. Hansen, City Engr. 

Cal., Modesto—$10,000 bonds voted by 
City for constructing sanitary sewers. 

Cal., Santa Ana—City Council has ap- 
pointed Committee to co-operate with Ana- 


heim in securing survey of practicable route 
for an outfall sewer to the ocean. 

Conn., Plainville—Bids soon to be asked 
for constr. of sewage disposal plant at 
Trumbull Electric Mtg. Co. works, Wood- 
ward Ave. Total est. cost $40,000. M. A. 
Unkelbach, Engr., 162 Main St., New Brit- 
ain, Conn. 

Fla., Pensacola—City will extend and im- 
prove sewage and drainage system. Ex- 
Penditure approx. $65,UUU. City Clk. J. O. 
Walker. 

idano, Twin Falis—City Engr. E. V. Berg 
directed by Council to dig test pits in 
preparation of an accurate est. of cost of 
proposed truck line sewer to serve addi- 
tions to no. and east of city. 

lil., Chicago—Ord. will go before Board 
of Trustees of Sanitary Dist. for laying out 
a right-of-way for an intercepting sewer 
whicn will run approximately along line of 
97th street from Ave. N., westerly across 
the Calumet River. Sewer will pass under 
river with a syphon deep enough to allow 
shipping to cross. The sewer will run 
north from 97th street on Baltimore Ave., 
to present 95th St. pumping station and will 
join sewer now entering 95th St. pumping 
station from west. This will bring entire 
low level system of South Chicago and East 
Side into 95th St. pumping station to be 
lifted abt. 10 ft. and discharged into above 
described sewer running to the west around 
Lake Calumet. 

ill., Granite City—City will readvertise in- 
stalling sewer in Lincoln Pl.; $11,000. Ed- 
mund Hall, Engr. 

ind., Whiting—H. V. Wenger, Sanitary & 
Water Wks. Engr., of Public Service Comn., 
reports that there is absolute need of a 
pumping station to force sewage from 
houses here into Lake Michigan. Proposed 
plant, which has been approved by State 
Ccuncil of Defense, will cost abt. $110,000. 

Kans., Atchison—Plans being prepared for 
constr. of sewer for Midland College and 
other property in vicinity. Earl Hellener, 
City Engr. 

Me., Westbrook — Council contemplates 
constructing sewers in Sargent, Monroe 
Ave., Pearl St., and New Gorham Road. 

Md., Indian Head—Bureau Yds. & Docks, 
Navy Dept., Washington, D. C., contem- 
plates construction of sewerage system 
here, at $12,000. 

Mass., Boston—Comr. of Public Wks. 
states it is his intention to construct sur- 
face drain of 12-in. earthen pipe and one 
catch-basin in Cambridge street, southerly 
side, from Mayflower street abt. 230 ft, 
westerly in Brighton district. Est. cost 
$1,094; also sanitary sewers of 10-in. 
earthen pipe and one catch-basin in Bunker 
Hill street, bet. Tufts street and westerly 
line of Sprague street, in Charlestown dis- 
trict. Est. cost, $5,996. 

Mich., Detroit—City Controller Geo. En- 
gle offered sewer bonds for sale on Novem- 
ber 11th—$998,800. 

Mich., Highland Park—Plans being pre- 
pared for constr. of trunk sewer from 
Woodward Ave. to Hamilton Blvd. Est. 
cost $80,000. L. C. Whitsit, City Engr. 

Mich., Wyandotte—Mason L. Brown & 
Sons, 821 Chamber of Commerce Bldg., De- 
troit, Engineers, are preparing plans for 
— system. $150,000. Chas. Block, City 


Minn., Foley—City considering sewer and 
water works system. Est. cost $40,000. 
Caute & Bradley, St. Cloud, Minn., Engrs. 

Minn., Mankato — Plans presented by 
Engr. E. W. Goedenstar for storm sewer 
on hill in E. Mankato, draining three blocks 
on top of hill into ravine rd. 

Minn., New Ulm—City Considering exten- 
sion of sewer system—300 ft. tile. Engi- 
neer not selected. Wm. Backer, City Clk. 

Minn., Shakopoo—Plans under way to 
construct sewer system from women’s re- 
formatory to river. D. F. Mullen, secy. 
State Board of Control, State House, St. 
Paul. C. L. Pillsbury, 805 Mut. Life Blidg., 
Minneapolis. 

Mo., Kans. City—Condemnation proceed- 
ings for right-of-way for Turkey Crk. 
sewer filed in circuit court. Only rough 
estimates for cost of sewer are available, 
but cost will exceed a million dollars. 

Mont., Butte — Commrs. Silver Bow 
County will build sanitary sewer in Im- 
provement Dist. No. 5. $12,000. S. L. An- 
derson, Co. Clk. 

Mont., Helena—City Council contemplates 
constr. of sanitary sewer in Walnut street 
and Park street, at $17,000. 

Neb., Omaha—City will soon let contract 
for bldg. 13,730 lin. ft. 8-21 in. sewer in 
Sect. Dist. Nos. 621, 625, 629, 630 and 631. 
J. A. Bruce, City Engr. 

N.. J., Bayonne—City soon to ask bids for 
bldg. sewer in Oak St. About $10,000. W. 
H. Clarkson, City Engr. 

N. J., Lyndhurst—Plans prepared by T. I. 
Bowe, Town Enegr., for work on sewer sys- 
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tem, to cost abt. $75,000. Complete system 
will cost $250,000. 

N. Y., Norwich—Plans being drawn by 
Engr. C. R. Davis, City Hall, tor construc- 
tion of sewage disposal plant. Linn D. Bab- 
cock, Mayor. 

O., Akron—Plans being drawn by E. A. 
Ziesloft, Engr., Deiaware Bidg., for sewer in 
Amelia Ave., Burton Ave to Noble St. 

O., Canton—Plans being prepared by W. E. 
Sarver, City Engr., City Hail, for bldg. 3 
miles of sewers in various streets. Est cost 
abt. $140,000. Work involves 16,000 ft. 8-40 
in. vitr, tile. ¢ 

O., Cincinnati—City considering constr. 
of sewers in Gladstone, Ballard, king, Bank, 
Feemster, Hoft, Laredo, Lavinia, Mckad- 
den, Park, Rullison, Whitlow and Millcreek 
Streets. Est. cost abt. $998,768. City Coun- 
cil has submitted project to Fed. Govt. for 
approval. 

O., Toledo—City has constracted with Geo. 
W. Fuller, New York City, to complete 
plans for sanitary sewer system. 

O., Warren—J. A. Lawrence, Franklin St., 
has drawn plans for sewer sys., Dist. No. 2. 
Est. cost, $10,000. Geo. Dougherty, Direct. 
of Public Service, Franklin St. 

O., Youngstown—Ord. passed to issue bonds 
in sum of $7,500 for sewer repairs. 

Pa., Beaver—Sewer Comm. and Boro. 
Engr. directed to prepare plans and secure 
bids for laying 18-in. storm sewer, 400 ft. 
long, in First Ave., which has been re- 
quested by Standard Guage Steel Co. 

Pa., New Brighton—Boro. will vote on 
bond issue in sum of $50,000 for purpose of 
making repairs to sewers. 

Pa., New Kensington—Ord. passed to con- 
struct jointly with Boro. of Arnold storm 
sewer on North street from west line of 
Stanton avenue to east line of Taylor ave- 
nue; also storm sewer on Catalpa street 
from Ridge avenue west 230 ft. to and con- 
necting with present 18-in. storm sewer on 
— Catalpa street. W. N. Jenkins, Boro. 

ecy. 

Pa., Philadelphia—$80,000 bonds approved 
by Washington for purpose of - extending 
69th St. sewer from present terminus near 
houses of Emergency Fleet Corp. employes 
at Elmwood Ave. to the Schuylkill river, 
over Dix, Passvunk and Gibson avenues. 

Ss. C., Camp Sevier—War Dept., Washing- 
ton, has authorized constr. of drying beds 
for sludge from septic tank in southern 
sect. of Camp near Greenville. 

Wash., Everett—Ord. passed in City 
Council to create sewer district to take care 
- 8 Bailey Addition in northwest portion of 
city. 

Wn., Tacoma—Sanitary sewer system 
proving entirely adequate for rapidly grow- 
ing city. No detailed estimates made as 
yet, but new sewer may cost one million. 
F. E. Myers, City Engr. 

Wash., W. Allis—City officials have de- 
cided to float another bond issue of $20,000 
to cover additional work of storm sewers. 

W. Va., Watson—State Board of Control, 
Clarksburg, W. Va., considering bldg. sew- 
age-disposal plant. 

Wis., Ashland—City will ask bids in early 
Spring for installing 1% miles of sanitary 
sewer. W. C. Morris, Clk. 

WATER SUPPLY AND PURIFICATION 

Ala., Gadsden—City will equip water 
works pumping station for electrical oper- 
ation; install 3 pumps with motors and 
auxiliary equipment. 

Ariz., Miami—Olmstead & Gillelen, Hol- 
lingsworth Bldg., Los Angeles, commis- 
sioned by town to carry out following en- 
gineering projects: Plan and build storm 
water control works; appraise existing 
water works and prepare plans for its 
impvt., etc., ete. 

Ark., Wynne—City considering improv- 
ing water works. Est. cost $18,000. 

Cal., Modesto—City voted $30,000 for per- 
manent water extensions. 

Cal., San Francisco—Bureau Yds. & 
Docks, Navy Dept., Washington, D. C., 
plans to build a two million gal. reservoir 
at Naval Training Sta. Est. cost abt. $55,- 
000. Spec. 3588. 

Colo., Denver—Citizens will vote on $3,- 
000,000 bonds for extension of water system 
for future years’ needs, and especially for 
irrrig. purposes. 

Colo., Denver—City plans to build 2nd ex- 
tension of conduit No. 9 from So. Irving St. 
and West ist Ave. to Ashland Ave. reser- 
voir, involving 24,500 ft. 36-in. pipe; 12-in. 
pipe from Colfax Ave., at Yosemite St., to 
Govt. hosp. at Aurora; 2.54 mi.; also 1,000,- 
000 gal. storage tank and 2 booster pumps. 
Abt. $629,000. 

Ct., Groton—$100,000 appropriation made 
for constr. of water, sewer and gas mains 
in connection with new housing facilities to 
be built at Groton Iron Wks. by Govern- 
ment. 

D. C., 'Washington—Government author- 
ized expendt. (before Armistice was 
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signed) ot $3,600,000 in developing water 
supply in Hamp.on kas. alsuict. vW OrK 
divided into 4 projects: Portsmouth water 
development, $1,800,000; $1,1UU,WU0 to be 
spent at Oriana; Langfiela Field and Ft. 
Monroe water supply will be increased at 
expendt. of approx. $600,000; and $10u,0UU 
will be spent on additions to pumping sta- 
tions at Newport News. 

Ga., Augueta—Council considering plans 
to ask Feu. aid in enlarging and improving 
water system for Camp Hancock. frroject 
will cost abt. $360,000, to be borne equally 
by city aud Government. Wk. consists of 
bidg. clear water basin, new pumps, bldgs., 
flues, pump wells and p.pe counectious; 
coagulating basin, etc., etc. N. Winfiels, 
City tingr. 

Ga., Un.ckamauga—Government contem- 
plates extending water system and enlarg- 
ing tank at Kidgedale Camping Station, 
Chickamauga Park; will purchase land ana 
water rights of Green Lake Lands and re- 
intorce existing distribution, install tanks 
and develop water supply of lake; also plans 
purcnase of Ridgedale pumping station, In- 
cluding tand equipt. Est. cost $425,000. F’. 
B. Wheaton, Adv. Archt., 7th and B Sts., 
SW., Washington, D. C. 

Ida., Blacktoot—Ord. before City Coun- 
cil providing for election to vote on issuance 
of $95,000 water bonds. 

Ida., Lewiston—City contemplates  in- 
stalling filtration plant in city water works 
pumping plant. 

ill., Waukegan—City considering improv- 
ing water works system. New intake with 
crib, low serv. pumping sta. to pump water 
from suction well to purification wks., me- 
chanical filter plant equipped for 6,LU0,000 
gal. daily capy., high pressure pumping sta- 
tion with high duty pumps, 2 high duty 
mains to coni.ect pumps with present distri- 
bution system and reinforcing present dis- 
tribution system. M. J. Douthitt City 
Engr. 

la., Clarinda—City contemplates voting 
bond issue of $75,000 for extension and 1m- 
provements to water works — Il. H. 
Taggart, Mayor. 

la., Davenport—City Council has ordered 
Davenport Water Co. to extend its water 
mains on High St.,—Davie St. to Wilkes 
Aave; Wilkes Ave.—High St. to Lombard 
St. C. M. Littleton, Mayor. 

Md., Brunswick—Town will ask bids 
about July for water supply system—®»b 
miles of wood pipe 4 to 10-in. Est. cost abt. 
$75,000. Norton, Bird & Whitman, Munsey 
Bldg., Baltimore, Engrs. 

Md., Hagerstown—Water Board, J. Mc- 
Pherson Scott, Pres., will enlarge filtera- 
tion beds at Bridgeport pumping plant, to 
secure improved facilities for treating water 
from Antietam Creek; double capy. of filtr. 
plan and install additional sedimentation 
tank. 

Mich., Port Huron—Commr. Otto L. Hill 
offered resolution which was adopted (after 
reading report of city chemist on water 
conditions) to the effect that new well be 
constructed at water works plant at once 
and that old well ‘be repaired and put in 
condition which will prevent seepage of 
water into the interior. 

Mo., Galena—City contemplating improv- 
ing water works, including constr. of pump- 
ing station. Est. cost $100,000. Burns & 
McDonnell, Engrs., Interstate Bldg., Kans. 
City. 

Mo., Kans. City—City has plans for 17,- 
000,000-gal. reservoir to be built in North 
Terrace Park; will prepare specifications 
and invite bids. W. G. Goodwin, Chf. 
Ener. 

Mo., Weston—City considering impvt. of 
water works; 1,400 lin. ft. 6-in. c. i. pipe, 
55,000-gal. brick and cone. reservoir, pump, 
ete. C. E. McCrae, Engr., 314 Republic 
Bldg., Kans. City. T. Riley, City Clk. 

Neb., Greeley—$10,000 water works im- 
provement bonds voted by City. 

Neb., Palmer—$40,000 bonds voted by citi- 
zens for water works and other improve- 
ments. 

N. J., Bayonne—City soon to ask bids for 
bldg. two 30-in. water mains under Hack- 
ensack River to plant of Federal Shipbldg. 
Co., on Kearney Meadow. Abt. $500,000. 

N. J., Plainfield—Plans being perpared for 
covered reservoir with 420,000.0001gal. capy. 
Plainfield Union Water Co.; M. R. Sherred, 
City Hall, Newark, Engr. 

N. M., Las Vegas—City 





having survey 


madé to improve water wks. system. V. K. 
Jones, City Engr. 
N. Buffalo—Bureau Water Supply 


plans to construct 36-in. water main Elk 
St., and 16-20 in. water mains in Bailey 
Ave., to reach plants of N. Aniline & Chem- 
ical Co.; also Donner Steel Co. Abt. $20.600. 

N. Y., Mechanicsville—Town considering 
installation of water supply system. $100,- 
000. C. E. Hicks, Engr. 

N. Y¥., No. Tonawanda—City will submit 


water improvements bonds in sum of $80,- 
0UU to Capital issues Comm. for approval. 

. C., Wilmington—City having plans and 
specifs. prepared by J. Newton Johnston, 
City Engr., for water works impvts.; reinf. 
cone. sedimentation basin, 1,500,000-gal. 
capy.; 5,000,00U0-gal. centrif. steam-driven 
pump for raw water; 2 additional wings, as 
second story, 20x30 ft. over present pump- 
ing station, etc., etc. 

N. D., Minot—City Comn. has issued 
$116, 00U bonds for constr. of water reser- 
voir. 

O., Columbus—Plans soon to be prepared 
by John H. Gregory, Engr., 170 Broadway, 
N. Y., for storage ual iipVves. tu ve Cuu- 
structed north of the city at est. cost of 
$75,000. Geo. A. Borden, Direct. of Public 
Service. 

O., Steubenville—Attention of city coun- 
cil called to fact that booster pump muvors 
at filtr. plant are too small and that Lew 
and more powerful motors will have to be 
provided it proper water supply is to be 
maintained for hilltop and West Market 
street section. 

Okla., Stonewall—Ord. passed authoriz- 
ing sale of $10,000 water extension bonds. 

Okla., Tulsa—City has retained H. A. 
Pressey, Okla. City, to make survey of 
probable sources of water supply, including 
Grand River. 

Ore., Astoria—Application filed by city 
with State Engr., Jno. H. Lewis, relative to 
proposed municipal water system. City 
expects to appropriate water from Big Crk., 
a tributary of the Columbia River, for 
transmission to city through pipe 16.5 miles 
in length. Est. cost $500,000. 


_Pa., Lemoyne — Riverton Consolidated 
Constr. Co., having plans for constr. of 
water system. Engrs.: Gannett, Seelye & 


Fleming, Harrisburg, Pa. 

Pa., Philadelphia—Bureau of Water con- 
sidering installation of water meters in all 
homes of city as fual conservation measure. 
About 300,000 meters required. C. E. Davis, 
Chief. 

Ss. C., Columbia—City officials and govern- 
ment authorities are working out details for 
enlargement of water works plant here. 
Work includes following: Constr. of conc. 
coagutating basin with necessary appurten- 
ances and connnection; constructing such 
filters as may be necessary; providing con- 
nections with Columbia Ry., Gas & Elec. 
Company’s pumps for furnishing additional 
raw water; piping water from water works 
to Camp Jackson and other improvements. 

S. D., Madison—$25,000 bonds voted for 
extension to water works system. 

Tex., Vernon—City contemplates $35,000 
bond issue for water and street improve- 
ments. 

Wash., Centralia—City Commission de- 
cided to repair pumping station in north 
end of City so it can be used in case of 
any future accident to pipe line of gravity 
system, such as recently occurred. 

Wash., Seattle—$65,000 appropriated for 
constr. of steel water reservoir in West 
Seattle by City Council. 

. Va., Wheeling—Chester & Fleming, 
Pittsburgh, Pa., will prepare plans and esti- 
mates for filtration plant here. 

Wyo., Newcastle — $200,000 bonds for 
water works system voted at recent elec- 
tion. 


BRIDGES AND BUILDINGS 


Ala., Monroeville—Monroe Co. voted Nov. 
5th on $195,000 bond issue for construction 
of ‘bridges and roads. M. McFountain, Judge 
of Probate. 

Ark., Little Rock—Pulaski Co., Improve- 
ment Dist., will ask bids soon for constr. 
of $625,000 bridge; reinf. conc., arch type 
struct., 2.000 ft. long, 56 ft. wide, with 40-ft. 
rdway. Hedrick & Hedrick, Engrs., Inter- 
State Bldg., Kansas City, Mo 
Searcy Co. Commrs. con- 
sidering constr. of 3 steel brdgs. and 13 
miles dirt road. Cost $30,000. 

Fla., Jacksonville—State Rd. Dept. will 
bld. Apalachicola brdg. over the Apalachi- 
cola river to connect up E. Florida with W. 
Florida. 

Fla., Kissimmee—Osceola County Com- 
missioners have issued bonds in sum of 
$46.500 for construction of roads and 
bridges in District No. 3. 

Ky., Paducah—McCracken Co. has re- 
ceived permission from Washington to com- 
plete the $30,000 steel and conc. bridge over 
Mesac ereek. 

lli., Peoria—Public Utilities Comm. has 
requeste d Chicago & N. W. R. R., Chicago, 
Burlineton & Q. R., and Minneapolis & St. 
J. R. R. to construct viaduct under Adams 
St. Citv will bear 15 per cent of cost. L. 
D. Jeffries, City Engr. 

ill., Sheridan—Bids soon to be asked by 
La Salle Co. Commrs. for constr. of a 220-ft. 
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reinf. conc. and steel bridge 18 ft. wide over 
fox River. Est. cost $20,vu0. #. C. Buren, 
Springnield, lil., Engr. 

La., New Orleans—Attention of the Or- 
leans Dock Board has been calied to the im- 
portance of constructing two bridges over 
the Industrial canal, py Sheriff Kistopinal of 
St. Bernard. Kd. will render decision later. 

Minn., Duluth—Duluth Commercial Ciupo 
has outlined plans for reblidg. all bridges in 
burned districts of steel and conc. W. 
Bergen, City Clk. 

Minn., Fu.ey—Bridge will be built here at 
cost ot $5,4%u. J. L. Tierney, Mer.; J. 
kKrasner, Aud., Benton Co 

Minn., Jackson—Jackson County consider- 
ing 40-ft. truss span. Plans with State 
Hwy. Comsn., Guaruian Life Bidg., St. Paul. 
Asso. Engr., W. M. Richmond, Jackson. F. 
D. McKeilar, Aud. 

Minn., Mora—Kenabec Co. contemplates 
constr. of three bridges. kK. G.° Streetiy, 
Engr.; A. V. Sander, Aud. 

mMinn., Ogilvie—rown of Ann Lake con- 
sidering constr. of 3 bridges. Private plans. 
Math brittinger, Chmn, Rt. No. 2, Ogilvie. 

Mo., Parkville—Platte Co. has issued 
$20,000 bonds to construct bridge here. IL. 
Willis, Platte City, Co. Engr. 

Miss., Cleveland—Bolivar Co., Eastern 
Separate Road Distr., voted Nov. 25th on 
$50,000 bonds for constr. of 2 bridges across 
Sunflower River and across Bogue Phalia. 

Mont., Livingston—Park Co. will vote on 
$50,000 bond issue to build steel bridge 
across Yellowstone River at Carter’s brag., 
also repair other bridges. 

Neb., Lincoln—3 new conc. bridges will be 
built in county; one on West Lincoln road, 
to eliminate pond east of Woodlawn; one 
on So. 14th St, sect. 35; the other on S. 
14th Street road south of Princeton. 

J., Weehawken—Hudson Co. Blvd. 
Comn., Jersey City, soon to receive bids 
for repairing Park Ave. viaduct here. Abt. 
$20,000. T. J. Wasser, Co. Engr. 

N. C., Monroe—Union Co. Commrs. will 
build 2-way bridge across Bearskin Cr. 

O., Cleveland—Co. Surveyor, W. A. 
Stinchcomb, has asked Co. Commrs to use 
their influence to have city take steps to 
enable him to go ahead with plans for the 
> rae Loraine Avenue-Huron road via- 

uct. 

O., Greenville—Co. Commrs. have held 
joint meeting with Commrs. of Randolph 
Co., in reference to bldg. new bridge on 
State Line road. This brdg. is necessary 
on account of changing course of Mississi- 
nawa river, which is being deepened and 
widened. 

O., Rochester—Bids soon to be asked by 
Lorain Co. Commrs., Elyria, for construct- 
ing 41-ft. span reinf. conc. bridge, $10,000. 
E. P. Crosse, Engr. 

O., Youngstown—Ords. pending declaring 
it necessary to issue $5,000 bonds for repair- 
ing bridge in Liberty St., and buying and 
condemning property necessary for bldg. 
proposed high level bridge. 

Ore., Oregon City—State Hwy. Comn. has 
agreed with Co. Judge Anderson to prepare 
the plans and do preliminary engineering 
for new bridge across Willamette River, 
connect’g Ore. City and West Linn. New 
bridge, according to present plans, will be 
30 ft. wide and will have rdway for pedes- 
trians, separate from motor and_ horse- 
drawn vehicle traffic. Hwy. Comn. favors 
reinf. conc. Herbert Nunn, Engr. 

Pa., Conshohocken—The Montgomery Co. 
Commrs. and officials of Reading R. R. 
have come to an agreement regarding con- 
str. of new bridge over Schuylkill river at 
Conshohocken. 

Pa., Pittsburgh—Preparations to be made 
at once for bldg. bridge over Ohio river— 
California Ave., N. S., to Indian Mound, 
McKees Rocks; also Sixteenth St. brdg. 
over Allegheny river; Wilson brdg. over 
Monongahela river, ‘betw. Wilson & Glass- 
port; rebldg. or repairing of nearly all of 
the 240 lightly constructed bridges in the 
county. 

Tex., Belton—Bell Co. Commrs. and State 
Hwy. Comn. will construct reinf. concrete 
bridge and culverts in connection with im- 
provements of 36 miles of roads. 

Tex., Dallas—City considering constr. of 
reinf. cone. bridge at Gaston and College 
Aves., to replace wooden structure. Est. 
cost $5,000. Hal Moseley, City Engr. 

Tex., Texarkana—Bids soon to be asked 
by Miller Co., for bldg. 2 brdgs. over Sul- 
phur River, conc. on steel, at cost of $30,- 
000 to $75,000. 

Va., Hillsville—Bd. of Supvrs. of Carroll 
Co. has plans for bridge over Crooked Crk. 
Est. cost $50,000. 

Va., Lawrenceville—The Brunswick Co. 
Commrs. contemplate bldg. 7 bridges at 
cost of $100,000. 

Va., Norfolk—City will expend $300,000 to 
$350,000 for reinf. cone. viaduct 1700 ft. long, 
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at army base. <A. E. Leach, Supervis’g 
Engr. 

Va., Norfolk—vVirginia Ry. & Power Co., 
7th and Franklin Sts., Richmond, plans to 
construct conc. and steel drawbridge—40 
3 high. C. B. Buchanan, Richmond, Gen. 

er. 

Wash., Bremerton—Mayor M. E. Giles de- 
sires to construct a bridge immediately to 
join Manette. Est. cost $100,000. 

Wash., Chehalis—A total of $250,161 will 
be expended for highway and bridge con- 
struction in 1919. J. D. Neville, Co. Engr. 
Whitman County will expend $184,000 on 
road and bridge improvements. John 
McCaw, Engr. 

Wis., Baraboo—City is having tentative 
plans prepared for 2 rein. conc. bridges over 
Wisconsin River. H. L. French, City Engr. 

Wis., Madison—Dane County: Owner will 
soon take bids on bridge construction. W. 
M. Torkelson, State Engr., Madison, Wis.; 
75 oe yards of concrete, 2,750 ft. reinf. 
steel. 


DRAINAGE AND IRRIGATION 


Ark., Hope—Little River County, Drain- 
age Dist. No. 2, will construct 100,000 sq. 
yds. floating dredge work; 85 acres clear- 
ing. A. Fannen, ELngr., Hope. 

Ark., Walnut Ridge—Commrs. Black 
Spice Draining Dist. will soon let contr. for 
drainage work. $300,000 or more of arain- 
age work will be taken up in Lawrence Co. 
as soon as conditions permit. W. A. Cun- 
ningham, Atty. for Distr. 

Cal., Chico—Martin C. Polk, Engineer, 
Chico, has been instructed by U. S. Sena- 
tor Jas. D. Phelan to proceed with the con- 
struction of an irrigation system to water 
the Senator’s 4,000-acre ranch. The water 
will be pumped from the Sacramento river 
into a main canal abt. 4 miles long and 
then distributed through laterals over the 
ranch. Est. cost of work is $60,000. 

Cal., _Downieville—Loftus Blue Lead 
Mines Co., Los Angeles, will constr. ditch 
4 mi. long, if permission is granted to use 
waters of Little Canyon Crk. for hydraulic 
mining purposes. Est. cost of ditch con- 
str. $10,000. 

Cal., Imperial—Ranchers of No. End are 
raising $10,000 by subscription to complete 
drainage canal to the river. 

Cal., Los Angeles—City contemplates elec. 
to vote on $4,500,000 bonds for reclamation 
work at San Pedro (Los Angeles Harbor). 
Wk. involves dredging, bldg. dykes, wharfs, 
docks, bulkheads and warehouse. J. W. 
Ludlow, City Hall, San Pedro, Ch. Engr., 
Harbor Comn. 

Cal., Merced—W. F. McClure and Engr. 
Frank Adams of California University rec- 
ommend, in report submitted to Irrig. 
Comn. of Farm Bureau, that Merced Co. 
Farm Bureau lead in immediate formation 
of irrigation district in Merced Co., to in- 
clude approx. 175,000 acres; 41,000 acres in 
this distr. are irrigated. 

Cal., Oakdale—City considering repairs to 
cone. siphon of Booster plant which sup- 
plies Irrig. water to 3,000 acres of highly 
cultivated land. Abt. $30,000. 

Cal., Olinda—$260,000 bonds sold by the 
Happy Valley Irrig. Dist., for impvts. and 
extension to system. 

Cal., Sacramento—Natomas Co., San 
Francisco, considering constr. of pumping 
plants and following is proposed: Upper 


plant 24-in. pump, 26-ft. head, 40 cu. ft.. 


per second, 200-h.p.; lower plant, 18-in. 
pump, 27-ft. head, 20 cu. ft. per second, 
100-h.p.; main ditches abt. 5% mi. long. 
Est. cost $90,000 to irrigate 3,522.75 acres: 
also irrigation of 239.88 acres by means of 
12-in., 40-h.p. centrif. pump, under total 
head of 25 ft. with main ditch .69 miles 
long at cost of $6,000, and application No. 
1061 for jirrig. of 838.88 acres by means of 
a" Le oe ey under 25-ft. 
, wi main ditch 1. 4 
— ae $21,000. a a 
al., San_Francisco—Sacramento Valle 
West Side Canal Co. and Sacramento Vale 
ley Irrig. Co. authorized to expend $400,- 
000 for bldg extension to sys. ‘ 
Cal., Stockton—Delta Farms Irrig. dis- 
trict has voted bond issue of $560,000 for 
constr. of 13 miles of levee and other recla- 
mation work. 
_Cal., Stockton—Oakdale Irrig. Dist. con- 
sidering constr. of reservoir to store ap- 
prox. 150,000 acre ft. water on Stanislaus 
river, few miles above Goodwin dam. Dam 
is to be located in box canyon known as 
Tron canyon and will be of conc. abt. 200 
ft. in height. Est. cost abt. $2,000,000. 
_Cal., Willows—P. B. Cross, San Fran- 
cisco, considering constr. of diversion wks., 
consist’g of 42-in. centrif. pump directly 
connected to 500-h.p elec. motor: also main 
canal 14 miles long, Glenn Co., for irrig. of 
abt. 8,437 acres for rice culture. Est. cost 
of wk. $100,000. 


D. C., Washington—Warm Springs Irri- 
gation District, Seattle, granted permission 
by Capital Issues Comm. to issue bonds in 
sum of $750,000. 

D. C., Washington—Secretary Lane of the 

Interior will request Congress to appropri- 
ate $375,000 to continue the work on the 
Flathead Irrigation Project. 
_Fla., Jacksonville—Upper St. Johns D. D. 
Orange, Brevard and Seminole Cos. plan to 
enlarge drainage system from 267,00u acres 
to 400,000 acres. 


Idaho, Carey—Arrangements completed 
with Atlas Development Co., Salt Lake 
City, for constr. of Fish Crk. reservoir. 


Project, when completed, will embrace 37,- 
000 acres. System will ‘be constructed in 3 
units, each unit being complete in itself. 
Constr. will consist of great multiple arch 
cone. dam on Fish creek, with tunnel thru 
mountain connect’g Muldoon creek with 
reservoir and bidg., adequate canals and 
laterals to provide irrigation system. 

Idaho, Twin Falls—Bureau County soon 
to let contract for laying and bldg. 4,000 
ft. 18-in., 3,000 ft. 16-in. and 4,260 ft. 15- 
in. tile drain in D. D. No. 5 

Ill., Lawrenceville—Ambrose Levee Dis- 
trict, Lawrenceville Co., considering en- 
larging and improving levee at approx. cost 
of $16,000. R. J. Benefel, Engr. 

Kans., Kansas City—Kaw valley drain- 
age district contemplates calling an elec- 
tion to drain and improve Kansas river. 
$1,000,000. J. W. Silvers, Secy. 

Kans., Marion—Cottonwood valley drain- 
age district voted $300,000 in bonds for 
drainage work. Tuttle-Ayres-Woodward 
Engrg. Co., 307 Reliance Bldg., Kansas 
City, Mo., Engrs. 

La., Alexandria—Welman Bradford, En- 
gr., interested in plan to construct irriga- 
tion and navigation systems and hydro- 
electric plant; will divert waters of Red 
River ta Gulf. 

La., New Orleans—Orleans Levee District 
will ask bids in near future on Walnut to 
St. Joseph Street levee—length 6900 ft.; 
contents, 100,000 cu. yds. earthwork, of 
which 4500 ft. is riverside enlargement and 
2400 ft. new levee; also remove and reset 
4200 linr. ft. wooden revetments. William 
McL. Fayssoux, Pres. of District, 201 New 
Orleans Court Bldg., New Orleans, La. 

Minn., Crookston—Polk County: Petition 
filed for construction of County Ditch No. 
125. E. H. Boyce, appointed engineer to 
survey. H. J. Welte, Co. Auditor. 

Minn., Fisher—Plans being prepared for 
constr. of Co. Ditch No. 125, which will 
drain 1200 acres; to be 4420 ft. long and 
involves 5670 cu. yds. excav. Total est. 
cost $2,459. E. J. Boyer, Crookston, Minn., 
Ener. 

Minn., Windom—Cottonwood County: Pe- 
tition filed for bldg. County Dist. No. 11. 
Cc. W. Gove appointed engineer to survey 
main tile to station 60 or 61 and open ditch 
to be planned and surveyed, to extend abt. 
1,000 ft. from station 60 to 61. S. A. Brown, 
Co. Aud. 

Mo. Orrick—Bids will be asked abt. Jan. 
1 by Ray Co. Commrs., Richmond, Mo., for 
constructing draing. system to cover abt. 
1500 acres near here, including ditches and 
levees. Approx. cost, $20,000. Cc. E. 
Jacoby Engrg. Co., Engrs., 527 Shubert 
Bldg., Kans. City, Mo. 

Mont., Lima—Lima Ditch Co. soon to 
award. contr. for bldg. 19% miles of irrig. 
eanal, involving 147,000 cu. yds. earth ex- 
cav., 30,000 F. M. of Ibr. in flumes and 2 
cone. headgates. T. D. Olmsted, Dell, Secy. 

Mont., Toston—U. S. Reclamation Serv- 
ice plans reclamation project near here; 
either near Missouri River or Crow Creek. 

Ore., Baker—Commissioners of Baker Co. 
considering construction of large reservoir 
on so. fork of Burnt River to cultivate large 
tract of undeveloped land. 

Ore., Malheur—Plans being prepared for 
constr. of 4 mi. onen ditch, 10 ft. deep, to 
drain waterlogged portion of 3.000-acre 
dist., Kingman Colony Irrig. district. Est. 
cost $35.001. McGee & Tucker, Engers., 
Caldwell. Idaho. 

Ore., Pendleton—Under instructions from 
the Government, H. D. Newell. project 
engr., at Hermiston, will devote 2 months 
to a. detailed survey of reservoir sites on 
McKay creek with view to finding places 
for impounding water to be used for fur- 
ther irrig. in west end of county. 

Ore.. Portland—$4.750 900 honds will be 
voted for extension of Warm Sorings Irrig. 
Dist. to cover an additional 19,000 acres. 

Tex.. Donna—Donna Irrig. Dist. voted 
$500,000 additional for extension of canals 
and ditches: also installation of additional 
machy. in pumping plant. 

Utah, Richfield—Sevier Co. D. D. No. 2 
soon to let contract for bldg. drainage sys- 
tem. Work involves 85.500 lin. ft. 6-15-in. 
tile, 7 ft. average depth, 2000 cu. yds. ex- 


MUNICIPAL AND COUNTY ENGINEERING 33 


cav., in open drains, etc. J. W. Parker, 
es. 

Wis., Sheboygan—Plans complete for 
drainage. Tile pipe, 8,000 ft. 10-in. required. 
Jerry Donahue, City Engr. 

Wash., Yakima—Abt. 20,000 acres of new 
land to be reclaimed with use of 5 drag- 
line excavators, that will be operated in 
draing. wk., and on distrib. canals. U. S. 
Indian Reclamation Serv. has set aside 
$500,000 to be spent in this work. Many 
cone. structs. will be required in connect. 
with the system of canals and drains in 
which hydro-electric power stas. will be 
installed. 








STATEMENT OF THE OWNERSHIP 
MANAGEMENT, CIRCULATION, ETC., 
REQUIRED BY THE ACT OF CON- 
GRESS OF AUGUST 24, 1912. 

OF MUNICIPAL AND COUNTY ENGI- 
NEERING published monthly at Indianap- 
olis, Indiana, for October 1, 1918. 

State of Indiana, County of Marion, ss: 
Before me, a Notary Public in and for 

the State and County aforesaid, personally 

appeared Alexander P. Fox, who, having 
been duly sworn according to law, deposes 
and says that he is the President of MU- 

NICIPAL AND COUNTY ENGINEERING, 

and that the following is, to the best of his 

knowledge and belief, a true statement of 
the ownership, management (and if a daily 
paper, the circulation), etc., of the afore- 
said publication for the date shown in the 
above caption, required by the Act of 

August 24, 1912, embodied in section 443, 

Postal Laws and Regulations, printed on 

the reverse of this form, to-wit: 

1. That the names and addresses of the 
publisher, editor, managing editor, and 
business manager are: 

Publisher, Engineering Publishing Com- 
pany, Inc., 702 Wulsin Bldg., Indianapolis, 
Indiana. 

Editor, Samuel C. Hadden, 
Clark Street, Chicago, Illinois. 

Managing Editor, Samuel C. Hadden, 538 
South Clark St., Chicago, Illnois. 

Business Manager, J. H. Pritchard, 702 
Wulsin Building, Indianapolis, Indiana. 

2. That the owners are: 


Engineering Publishing Company, Inc., 
702 Wulsin Bldg., Indianapolis, Indiana. 

A. P. Fox, 704 Wulsin Building, Indian- 
apolis, Indiana. 

George O. Wildhack, 927 North Meridian 
Street, Indianapolis, Indiana. 

J. H. Pritchard, 702 Wulsin Building, In- 
dianapolis, Indiana. 

Cc. A. Dickens, Chicago, Illinois. 

3. That the known bondholders, mort- 
gagees, and other security holders owning 
or holding 1 per cent. or more of total 
amount of bonds, mortgages, or other se- 
curities are: 

Alexander P. Fox, 704 Wulsin Bldg., In- 
dianapolis, Indiana. 

4. That the two paragraphs next above, 
giving the names of the owners, stockhold- 
ers, and security holders, if any, contain 
not only the list of stockholders and se- 
curity holders as they appear upon the 
books of the company, but also, in cases 
where the stockholder or security holder 
appears upon the books of the company as 
trustee or in any other fiduciary relation, 
the name of the person or corporation for 
whom such trustee is acting, is given; also 
that the said two paragraphs contain state- 
ments embracing affiant’s full knowledge 
and belief as to the circumstances and con- 
ditions under which stockholders and se- 
curity holders who do not appear upon the 
books of the company as trustees, hold 
stock and securities in a capacity other 
than that of a bona fide owner; and this 
affiant has no reason to believe that any 
other person, association, or corporation 
has any interest direct or indirect in the 
said stock, bonds, or other securities than 
as so stated by him. 

A. P. FOX, President. 

Sworn to and subscribed before me this 
25th day of September, 1918. 

(Seal) JOHN H. PRITCHARD. 
(My commission expires June 18, 1922.) 


538 South 
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ENGINEERS’ AND CONTRACTORS’ DIRECTORY 














JOHN W. ALVORD :: CHAS. B. BURDICK 


Consulting Engineers 
Sewerage Water Works 
CHICAGO, ILLINOIS. 


Water Supply 
HARTFORD BUILDING, 


Mem. Amer. Soc. Mech. Engrs 


C. M. GARLAND Assoc. Amer. Ins’t Elec. Engrs. 
CONSULTING ENGINEER 
STEAM, GAS AND ELECTRICAL 
’ Rate Investigations—Appraisals and Reports. 


Reduction of Fuel and Power Costs—Power and Gas Plants 
Designed for Economy. 


First National Bank Building 





CHICAGO, ILL. 








MASON L. BROWN & SON 


CIVIL ENGINEERS and LANDSCAPE GARDENERS 


SAMUEL A. GREELEY 
64 W. Randolph St. CHICAGO, ILL. 





820 to 824 Chamber of Commerce, | DETROIT, MICH. Hydraulic and Sanitary Engineer 
Electric Railways, 5 
a eh Water Supply, Water Supply and Purification. Treatment of Sewage, 
— 9 Macadamizing, Garbage and Industrial Waste. Construction, 
| oe Development of Suburban Properties. Operation and Valuation. 








CHAS. BROSSMAN 
CONSULTING ENGINEER 


ms 
Water Supply. Sewerage and Disposal. Lighting 
Plants—Supervision of Construction and Reduction 
in Operating Cost. Appraisals—Expert Testimony. 


Merchants Bank Building INDIANAPOLIS, IND. 





J. W. HOWARD, Consulting Engineer 
PAVEMENTS AND ROADS 


Laboratory Analyses and Tests of all Materials 
Construction Inspected. 29 Years Experience. 


1 Broadway, NEW YORK. 








CHICAGO PAVING LABORATORY 


LESTER KIRSCHBRAUN, Ch. E., Director 
CONSULTING and TESTING ENGINEERS 
PAVEMENTS and PAVING MATERIALS 
160 N. FIFTH AVE., CHICAGO 
Reports, Specifications, Plant, Street and Laboratory Inspection. 


SAM. L. JONES, Consulting Engineer 
PAVEMENTS and ROADS 


Specifications, Estimates and Cost Systems 
807 Second Nat’! Bank Bldg. CINCINNATI, OHIO 








CITY-WASTES DISPOSAL CO. 


(Organized from Staff of Col. Geo. E. Waring, Jr.) 


Consulting Engineers. Specialists in Drainage, Sewer- 

age and Sewage Disposal. Preliminary Investigations 

and Estimates, Surveys, Plans and Supervision. 
Sanitary Examinations and Reports. 


45 Seventh Avenue. NEW YORK, 








W. G. KIRCHOFFER 


Sanitary and Hydraulic Engineer 


Water Purification Sewerage 
Land Drainage 


MADISON, WIS. 


Water Supplies 
Sewage Disposal 


22 N. Carroll St. 








CHARLES E. COLLINS 


Mem. Am. Soc. C. E. 
CONSULTING ENGINEER 


Water Supply, Water Power, Sewerage, Sewage Disposal, 
Supervision of Construction and Operation, Valuations. 


Philadelphia, Pa. 





Drexel Building, 


ALEXANDER POTTER, C. E. 


HYDRAULIC ENGINEER AND SANITARY EXPERT 
50 Church St., New York City. 


Sewerage and Sewage Disposal, Water Supply and 
Purification, Water and Electric Power. 


Valuations of Existing Plants where MUNICIPAL OWNERSHIP is Con 
templated — Expert Testimony — Plans and Estimates. 











DOW & SMITH 


CHEMICAL ENGINEERS 
CONSULTING PAVING ENGINEERS 


A. W. DOW, Ph. B. F. P. SMITH, Ph. B. 
Mem. Amer. Inst. Ch. Engrs. Mem. Amer. Soc. Civil Engrs. 


Asphalt, Bitumens, Paving, Hydraulic Cement, Engineering Materials. 
aA31-3 E. 23rd Street 


NEW YORK CITY 








THE W. J. SHERMAN CO. 


Successers to The Riggs & Sherman Co. Established in 1897. 
TOLEDO, OHIO. 


Reports, Examinations and Appraisals of Existing Improve- 
ments made. Surveys, Plans, Specifications, Estimates 
and Superintendence of New Work. Consulta- 
tion, Inspection and Tests of Materials. 
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W.S. SHIELDS 


CONSULTING ENGINEER 


Municipal Improvements. Water Supplies and Water 
Works Systems. Sewers and Sewage Disposal. 
Pavements and Roads. 


Hartford Building. CHICAGO, ILL. 











Testing, Consultation, Bitumens, Paving. 

-Inspection, Specifications, Asphalts, Road Oils. 
ac VAN TRuMP 
ISAAC WAN Vv 





ENGINEERING CHEMIST 


2337 South Paulina Street. CHICAGO, ILL. 








SULLIVAN, LONG & HAGERTY 


GENERAL CONTRACTORS 


Builders of Sewer Systems and Water Works Plants. 
y Home Office, BESSEMER, ALA. 








If you want a sure, durable 
and reliable road surface, buy 


MEDAL BLOCK 


The Block with experience behind it. 
Oldest inservice. Uuvexcelled in quality 


Medal Paving Brick Company 
CLEVELAND, O. 











UVALDE 


1 Broadway, NEW YORK. 


ASPHALT PAVING COMPANY - 








CHLORIDE OF LIME 


FOR PURIFYING WATER 
PENNSYLVANIA SALT MANUFACTURING CO. 


115 Chestnut Street, PHILADELPHIA, PA. 


















ACME 


Manholes, Catch Basins, Inlet Basins, 
Park Basins (All Styles) 










REGULAR AND SPECIAL 
GRATES OR STRAINERS 
FOR SEWER PIPE. 


BUILDING COLUMNS OF 
ALL DESCRIPTIONS. 


SEND US YOUR SPECIFICATIONS 


MADISON FOUNDRY CO. 
| 927 Addison Road, CLEVELAND, OHIO. 
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Selling 
Municipal Bonds 


When a county, city or town desires to sell 
an issue of bonds it usually prepares for publica- 
tion a notice describing the issue and inviting 
sealed offers of purchase. The purpose of this is 
to let a number of buyers compete for the bonds, 
thus assuring a good price. 


This method of selling bonds is an excel- 
lent one—provided the notice of sale is given proper 
publicity. 


Municipal bonds are usually purchased by 
investment bankers. There are several hundred 
investment dealers making a specialty of munici- 
pal bonds. Their offices are in the larger cities. 
Local advertising of a bond offering has little or 
no chance of reaching these big cities or the bank- 
ers in them. 


The connecting link between the borrow- 
ing municipality and the hundreds of municipal 
bond buyers scattered throughout the country is 
THE BOND BUYER, a daily and weekly 
newspaper devoted exclusively to municipal bond 
news and relied upon by all municipal bond 
dealers for advance reports of contemplated 
municipal financing. 


Thousands of counties, cities and towns 
advertise all bond offerings in THE BOND 
BUYER. Under the laws of New Jersey, all 
bond issues must be advertised in a financial news- 
paper, and it is a fact that nine municipal bond 
issues out of ten issued by New Jersey communi- 


ties are advertised in THE BOND BUYER. 


The rate for inserting official notices of 
bond sales in THE BOND BUYER is low. 
When you are contemplating the offering of 
bonds, write for a copy of THE BOND BUYER 
and let us explain how we can increase the premium 
on your bonds. 


The Bond Buyer 


The Authority on Municipal Bonds 


67 Pearl Street 
NEW YORK, N. Y. 
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East Iron and Machine Company 


LIMA, OHIO 


The Pioneer Manufacturers of STEAM MELTING ASPHALT PLANTS 








MERRIMAN 
Steam Melting Asphalt Plant 


Heavy transportation of war supplies by trucks; 
little‘or no progress in road-building during the 
war; the roads of the country practically worn out 
—means an extensive good roads movement after 
the war, with thousands of miles of road-building. 
We are accepting ‘‘After the War’’ orders for 
MERRIMAN One-Car Steam Melting Asphalt 
Plants. Prepare now for the biggest road-building 
campaign. Order now—delivery after the war. 
We ° furnish now second-hand plant if inter- 
ested. 


Write for Information. 








Equal to 
the Best 

















PROMPT DELIVERIES. 


MURPHYSBORO PAVING BRICK COMPANY 
“EGYPTIAN” BLOCK 


MURPHYSBORO, ILLS. 





Surpassed 
by None 











LET US QUOTE YOU PRICES. 








American Cast Iron Pipe 
Company 


MANUFACTURERS OF 








BIRMINGHAM, ALA. 


SALES OFFICES: 


Birmingham, Ala. ‘ r ; ‘ Box 908. 
Columbus, Ohio 607 New Hayden Building. 
Minneapolis, Minn. . 712 Plymouth Building. 
New York City . : No. 1 Broadway. 
Chicago, Ill. ; S12 First National Bank Building. 
Dallas, Texas ‘ Praetorian Building. 
716 Scarritt Building. 
711 Balboa Building. 


Kansas City, Mo. 
San Francisco, Cal. 


WM. E. DEE COMPANY 


30 North La Salle Street. CHICAGO, ILL. 


WE MANUFACTURE 


D & D Safety Cover 


GUARANTEED NOT TO 
RATTLE OR DISH 


Full Line of MANHOLE and 
CATCH BASIN COVERS 
of all Kinds. 


WRITE FOR OUR PRICES 





Holzbog Sanitary Garbage Carts are smell-tight and can’t leak. 





GEO. H. HOLZBOG & BRO. 


Manufacturers of Sanitary Carts, Ambulances and Litters 
JEFFERSONVILLE, IND. 


Littleford Tar Heaters 


The Proof of the Heater is in the Heating 


Built in sizes 
ranging from 
50 to 906 
gallons. 


Especially 


adapted for 
road and 
street con- 
struction and 
maintenance 
work. 


Write for 
Catalog. 


LITTLEFORD BROS., 460 €. Pearl St., Cincinnati, Ohio. 








BEST EXTENSIBLE TRENCHING BRACE MADE 


KALAMAZOO Fokt_& MACHINE Co. 


594 EAST MAIN STREET. 














SLUICE GATES 
Shear, Flap and Butterfly Valves 
FLEXIBLE JOINTS 


COLDWELL- WILCOX CO. 


NEWBURGH, N. Y. 





South Water Street 
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BUYERS’ GUIDE 

















Armor Plates. 
Truscon Steel Co. 


Asphalt. 
The Barret Co. 
Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Asphalt Paving Co., The 


Asphalt Filler. 
The Barret Co. 
Standard Oil Co. 
Warren Bros. Co. 


Asphalt Floors. 
The Barret Co. 
Warren Bros. Co. 


Asphalt Machinery. 


Alger Supply Co. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 


Asphalt Plants. 


F. C. Austin Co., Inc, 
East Iron & Machine Co., The 
Warren Bres. Co. 


Asphalt Railroad Plants. 


Cummer & Son Co, The F. D. 
East Iron & Machine Co., The 
Warren Bros. Co. 


Asphalt Surface Heaters. 
Alger Supply Ce. 


Asphalt Tools. 


Alger ew 3 = 
Warren Bros. 


Asphalt Tool Wagons. 
Alger Supply Co. 


Auto Fire Apparatus. 
Federal Motor Truck Ce. 
Garford Co., The 
General Motors Truck Ce. 
Gramm-Bernstein Motor Truck 


International Motor Co. 

Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 
G. A. Schacht Motor a Ce. 
Service Motor Truck Co, 

J. C. Wilsen Co. 


Back Fillers. 
F. C. Austin Co., Inc. 
Pawling and Harnischfeger. 
Waterloo Cement Machinery 
Corp. 


Bar Benders. 
Koehring Machine Ce. 


Bar Cutters. 
Koehring Machine Ce. 


Bars, Reinforcing. 
Truscon Steel Co. 


Binders, Road. 
Barrett Co,, Th 
Standard ou Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


(indiana) 


Bitulithic Pavements. 
Warren Bros. Co. 


Blasting Powder. 
B. I. DuPont De Nemours & Co. 


Braces, Extension. 
Kalamazoo Fay. 


Brick Rattlers. 
Olsen & Co., Tintus. 


Brick-Testing Machinery. 
Tinius Olsen Testing Mach. Co. 


Bridges. 
Beach Mfg. Co. 
Lewis-Hall Iron Works. 

Buckets, Dredging, 
and Sewer 

. Pawling me Harnischfeger 


Buckets, Dumpiag. 
Pawling and Ticussenteger 


& Machine Co. 


Excavating 











Calculators. 
Kolesch & Ce, 


Car Unloaders. 
F. C. Austin Co., Inc. 
Heltzel Steel Form & Iron Co. 


Carts, Street Cleaners. 
Holzbog & Bro., Geo. H. 


Castings. 


American Cast Iron Pipe Co. 
Warren Foundry & Machine Co. 


Cast Iron Pipe. 


American Cast Iron Pipe Co. 
Warren Foundry & Machine Co. 


Catchbasins, 
Dee Co., Wm. E. 
Madison Foundry Co. 
Cement Testing. 
Kirschbraun, Lester. 


Cement Testing Machinery. 
Tinius Olsen Testing Mach. Co. 


Chimneys, Concrete. 


Mensch, L. J. 
Truscon Steel Co. 


Chimneys, Steel. 
Lewis-Hall Iron Works. 


Chloride ef Lime. 
Pennsylvania Salt Mfg. 


Chutes, Concrete. 
Heitzei Steel Form & Iron Co. 


Cencrete Mixers. 


F. C. Austin Co., Inc. 
Koehring Machine Co. 


Concrete, Reinforcement. 
Truscon Steel Co, 


Concrete, Tanks. 
Mensch, L, J. 


Conduits. 


Cannelton Sewer Pipe Co. 
Truscon Steel Ce. 


Conduit Rods. 
Stewart, W. H. 


Conduits, Wood, Creosoted. 
Republic Creosoting Co. 


Consulting Engineers. 
Alvord, John W. 
Brossmann, Chas. 

City Wastes Disposal Co. 
Collins, Charlies B. 

Dow & Smith. 

Garland, C. M. 

Samuel A. me. 
Howard, J. W. 

Jones, Sam L. 
Kirchoffer, W. G. 
Kirschbraun, Lester. 
Potter, Alexander 
Sherman, The W. J. Co. 
Shields, W. &. 

Van Trump, Isaac 


Co. 


Contractors. 
City Wastes Disposal Co. 
Sullivan, Long & Hagerty 
Warren Bros. Co. 


Contractors’ Tools and Machinery. 
Alger Supply Ce. 
Austin-Western Co., Ltd., The 
Holzbog & Bro., Geo. H. 
Littleford Bros. 


Contractors’ Wagons. 


Austin-Western Co., Ltd., The 
Holzbog & Bro., Geo. H. 


Conveying Machinery. 
Pawling and Harnischfeger. 


Cranes and Hoists. 
F. C. Austin Co., Inc. 
Heltzel Steel Form & Iron Ce, 
Pawling and Harnischfeger 


Creosote. 


The Barrett Co. 
Republic Creosoting Co. 


Creosoted Wood Block. 
(Factory Floors, Bridge Floors) 
Republic Creosoting Co. 


Crushers, Rock and Ore. 


Austin-Western Road Machin- 
ery Co.. The 
Beach Mfg. Co. 


Crushed Stone. 
Cleveland Stone Co., The 


Culvert Molds. 


Austin-Western Co., Ltd., The 


Culvert Pipe, Cast Iron. 


American Cast Iron Pipe Co. 
Beach Mfg. Co. 
Warren Foundry & Machine Co. 


Culvert Pipe, Vitrified. 


Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., Wm. E. 
Vitrified Pipe Mfrs. Assn. 


Culverts. 


Beach Mfg. Co. 
Truscon Steel Co. 


Curb and Gutter Forms. 


Heltszel Steel Form & Iron Co. 
Truscon 8teel Co. 


Curb Bar. 
Truscon Steel Co. 


Curbing, Sandstone. 
Cleveland Stone Co., The 


Drag-Line Excavators. 


F. C. Austin Co., Inc. 
Pawling and Harnischfeger. 


Drain Tile. 

Dee Clay Mfg. Co., W. E. 
Dryers. 

Cummer & Son Co., The F. D. 
Dump Cars. 

Austin-Western Road Machin- 

ery Co., The 

Dump Carts. 


Holzbog & Bro., Geo. H. 


Dump Wagens. 
Austin-Western Road Machin- 
The 


ery Co., 
Beach Mfg. Co. 
Holzbog & Bro., Geo. H. 


Dust Laying Compound. 


The Barrett Co. 
Standard Oil Co. (Indiana) 


Dynamite. 
E. I. DuPont De Nemours & Co. 


Edge Protector. 
Truscon Steel Co. 


Engines. 
Wisconsin Motor Mfg. Co. 


Engineering Instruments. 


Kolesch & Ce. 


Lufkin Rule Co., The 


Excavating Machinery. 
F. C. Austin Co., Inc. 
Buckeye Traction Ditcher Co. 
Koehring Machine Co. 
Pawling and Harnischfeger. 


Expansion Joint Compound. 


The Barrett Co. 
Truscon Steel Co. 


Explosives. 
E. I. DuPont, De Nemours & Ce. 


= 


Fillers -(Paving Joint). 
The Barrett Co. 


Fire Brick. 


Cannelton Sewer wes og 
Dee Clay Mfg. Co., 


Flue Liners, 


Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 
McNutt. Lewis 


Forms, Sidewalks, Curb & Gutter. 


Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Forms, Road. 


Heltsel Steel Form & Irom Ce. 
Truscon Steel Co. 


Forms (Sewers & Conduits). 
Heltsel Steel Form & Iron Co. 


ro) (Wall Bldg., Construction, 
Heltzel Steel Form & Iron Co. 
Gas Pipe. 


American Cast Iron Pipe Co, 
Warren Foundry & Machine Co. 


Gasoline and Kerosene Pumping 


Engines. 
Wisconsin Motor Mfg. Co. 


Gas Pipe. 
American Cast Iron Pipe Co. 


Graders. 


Austin-Western Road Machin- 
-ery Co., The 


Graders, Elevating. 
Koehring Machine Co. 


Graders, Turbine. 
Koehring Machine Ce, 


Heaters (Rock and Sand). 
Littleford Bros. 


Heating Wagons (Oil and Tar). 
Littieford Bros. 


Hoists (Concrete, Gasoline and 
Hand). 
Pawling and Harnischfeger. 


Hoists, Electric. 
Pawling and Harnischfeger. 


Hoists, Steam. 
Lewis-Hall Iron Works. 


Hot Mixers. 
F. C. Austin Co., Inc. 
Koehring Machine Ce. 


Inlets (Sewer). 


Dee Co., Wm. E. 
Madison Foundry Co. 


Insulating Material. 
The Barrett Co. 


Joint Fillers (Paving). 
The Barret Co. 


Kettles (Portable). 
Cummer & Son Co., The F. D. 


~ 


Lecomotives. 
Bell Locomotive Works, Inc. 


Manhole Covers. 


Madison Foundry Co. 
Dee Co., Wm. E. 


Meter Boxes. 
Ford Meter Box Co., The 
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WM. E. DEE CLAY ‘MEG. CO. 


Proprietors of MECCA CLAY WORKS 


MANUFACTURERS OF 


STANDARD AND DOUBLE STRENGTH 


Sewer Pipe, Drain Tile, Culvert Pipe, Weil Tubing, 
Flue Lining, Wall Coping and Fire Brick. 


. WORKS { Noecurt, Vermillion County, Ind. on G. @ E-1. R. R. Chicago Office, 30 N. LaSalle St. 





THE CUMMER ROAD ASPHALT PLANT 


Three Sizes. Three Units. Capacity 750, 1250 and 1800 Square Yards 2-inch Top or Macadam Daily 


THE CUMMER ONE-CAR ASPHALT PLANT 


Capacity 2000 Square Yards 2-inch Top or Macadam Daily 
THE F. D. CUMMER & SON COMPANY, CLEVELAND, OHIO 


Plants in Stock Can Show Them in Operation 











: Grand Prize Panama-Pacific 
N ew Automatic Cement Teste r International Exposition, 1915. 
Manufacturers of Cement, Cuncrete, Brick and Road Material 
Testing Machines and All Auxiliary Laboratory Apparatus 


Tinius Olsen Testing Machine Co. 500 North Twelfth Street 











SEWER PIPE Our Special Feature is anything in the Clay Goods Line in mixed or straight cars. 


Segment Sewer Block, Drain Tile, Hollow Build- £. ) 
ing Block, Flue Lining, Wall Coping, Etc. 
LEWIS McNUTT 


‘28 South Walnut St. BRAZIL, INDIANA. 


SEWER PIPE OF UALIT Made of a SUPERIOR QUALITY of FIRE CLAY 
in the Finest Plant in the West. 
The pipe that WON THE TEST for crushing strength before the Louisville Sewer Commission, showing an average 


CRUSHING STRENGTH OF 43 PER CENT HIGHER than competitors’ samples. Just a little 
better than the rest. Write us today for particulars. 


CANNELTON SEWER PIPE CO... Cannelton, Ind. 





























Faultless Service in Every Respect waen taxine MEASUREMENTS 


That’s what you can rest assured you are getting when you use 


» LV ERIN TAPES@ 


“E \ PIONEERS IN CONNECTION WITH THE NOTEWORTHY 
CBr })' MPROVEMENTS MADE IN TAPES 


y } More of RS en are in use than all other makes because 
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> KY 'f@ they have for years consistently maintained the highest 
week Yf reputation, Send for Catalog No. 26. 


THE [UFHIN fOULE (50. sou yEdCINAW. MICH 
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Meter Testers. 
Ford Meter Box Co., The 


Mixers, Asphalt. 
F. C. Austin Co., Inc. 
Cummer & Sons Co., The F. D. 
Koehring Machfne Co. 


Mixers, Concrete, 
F. C. Austin Co., Inc. 
Koehring Machine Co. 


Melds (Pipe & Oulvess). 

Heltsel Steel Ferm & Iren Ce. 
Motors. 

Wisconsin Motor Mfg. Co. 


Motor Fire Apparatus. 
Acme Motor Truck Co. 
‘Federal Motor Truck Co. 
Garford Motor Truck Co. 
General Motors Truck Co. 
The Gramm-Bernstein Motor 

Truck Co. 

International Motor Co. 
Kissel Motor Car Co 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 
G. A. Schacht Motor Truck Ce. 
Service Metor Truck Co. 
J. C. Wilson Co, 


Motor Tracks. 


Acme Motor Truck Co. 

Federal Motor Truck Co. 

Duplex Truck Co. 

Gerford Motor Truck Co., The 

General Motors Truck Co 

The Gramm-Bernstein 
Truck Co. 

International Motor Co. 

Kissel Motor Car Co. 

Lewis-Hall Iron Works. 

Pierce-Arrow Motor Car Co. 

G. A. Schacht Motor Truck Co, 

Service Moter Truck Coe, 

J. C. Wilsen Co, 


Motor 


Motor Truck Fiushers, Sprinklers 
and Oilers. 


Acme Motor Truck Co, 

F. C. Austin Co., Inc. 

Federal Motor Truck Co. 

Garford Motor Truck Co., The 

General Motors Truck Co. 

The Gramm-Bernstein 

Truck Co. 

International Motor Co. 

Kissel Motor Car Co. 

Lewis-Hall Iron Works. 

Pierce-Arrow Motor Car Co. 

G. A. Schacht Motor Truck Co. 
ce Motor Truck Ce, 

J. C. Wilson. 


Motor 


Municipal Castings. 
Dee Co., Wm. E. 


Paints (Asphalt). 
The Barrett Co. 
Truscon Steel Co. 


Paving Blocks (Creosoted). 


The Barrett Co. 
Republic Creosoting Co. 


Paving Brick. 


Medal Paving Brick Co. 
Murphysboro Paving Brick Co. 
Springfield Paving Brick Co. 


Paving Contractors. 
Warren Bros. Co. 


Paving Joint Compound. 
The Barret Co. 
Truscon Bteel Ce. 


Paving Joint Filler. 
The Barret Co. 


Paving Machines. 
F. C. Austin Co., Inc. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Koehring Machine Co. 
Warren Bros. Co. 












Paving Plants (Asphalt). 
F. C. Austin Co., Inc. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co. 
Koehring Machine Co. 
Warren Bros. Co. 


Pipe Dip and Coatings. 
The Barrett Co. 
Pioneer Asphalt Co. 


Pipe Manufacturers. 
American Cast Iron Pipe Co. 


Pitch Filler. 


The Barrett Co. 
Warren Bros. Co. 


Plows (Rooter and Wing). 
Austin-Western Road Mach. Co. 


Portable Paving Piants. 
F. C. Austin Co., Inc. 
Cummer & Son Co.. The F. D. 
East Iron & Machine Co., The 
Koehring Machine Co. 
Warren Bros. Co. 


Powder. 
DuPont, DeNemours & Co., B. I. 


Pumps (Contractors). 
Holzbog & Bro., Geo. H 


Reinforcing For Pavements. 
Truscon Steel Co. 


Road Binder. 
The Barrett Co. 
Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Road Ferms. 


Heltsel Steel Form & Irom Co. 
Truscon Steel Co. 


Road Graders. 
Austin-Western Road Machin- 
ery Co., The 


Road Machinery. 

F. C. Austin Co., Inc. 

Austin-Western Road Machin- 
ery Co., The 

Beach Mfg. Co. 

Cummer & Son Co., The F. D. 

East Iron & Machine Co., The 

Koehring Machine Co. 

Owensboro Ditcher and Grader 
Company 

Warren Bros. Co. 


Road Oils and Preservatives. 
The Barrett Co. 
DuPont Chemical Co. 
Standard Oil Co. (Indiana) 


Road Rollers. 
Austin-Western Road Machin- 
ery Co., e 


Rock Crushers. 
Austin-Western Road Machin- 
ery Co., The 


Rock and Sand Heaters. 


Fast Iron & Machine Co.. The 


Roof Coating. 
DuPont Chemical Co. 


Roofing Material. 


The Barrett Co. 
DuPont Chemical Co. 
Warren Bros. 


Sand Dryers. 
Cummer & Son Co., The F. D. 


Sandstone. 
Cleveland Stone Co. 


Sanitary Carts. 
Holzbog & Bro., Geo. H. 





Austin-Western Road Machin- 
ery Co., The 


Scrapers, Drag Line. 
Pawling and Harnischfeger. 


Scrapers, Graders, Plows, Etc. 
Austin-Western Road Machin- 
ery Co. 


Sewage Pumps. 
Holzbog & Bro., Geo. H. 


Sewer Braces. 
Kalamazoo Fdry. & Mach. Co. 


Sewer Castings. 
Dee Co., Wm. E. 
Madison Foundry Co. 


Sewer Cleaning Machinery. 
Stewart, W. H. 


Sewer Forms. 
Heltzel Steel Form & Iron Ce. 


Sewer Pipe. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 
McNutt. Lewis. 
Vitrified Pipe Mfrs. Assn. 


Sewer Rods. 
Stewart, W. H. 


Sidewalks (Stone). 
Cleveland Stone Co. 


Sluice Gates. 
Coldwell-Wilcox Co. 


Snow Removal Machinery 


Austin Co., Inc., F. C. 
Owensboro Ditcher and Grader 
Company 


Sprinklers. 
F. C. Austin Co., Inc. 
Austin-Western Road Machin- 
ery Co., The 


Steel Joists, Studs and Sash. 
Truscon 8teel Co. 


Steel Tapes. 


Kolesch & Oo, 


Lufkin Rule Co.. The’ 


Stone Curbing. 
Cleveland Stone Co. 


Stone Flagging. 
Cleveland Stone Co. 


Street Cleaners’ Carts. 
Holzbog & Bro., Geo. H. 


Street Cleaning Machinery (Horse 
Drawn). 
Austin-Western Road Machin- 
ery Co., 8 


Street -Crossings. 


Cleveland Stone Co. 


Street Flushers (Horse Drawn). 
Austin-Western Road Machin- 
ery Co. 


Street Sprinklers (Horse Drawn), 
Austin-Western Co., Ltd., The 


Structural Steel. 
Lewis-Hall Iron Works. 


Surveyors’ Instruments. 


Kolesch & Co, 
Lufkin Rule Co., The 


Sweepers. 
F. C. Austin Co., Inc. 
Austin-Western Road 
ery Co., The 


Machin- 





Tamping Machines. 
Pawling and Harnischfeger. 


Tanks, Water Supply 
Mensch, L. J. 


Tar and Pitch. 


The Barrett Co. 
DuPont Chemical Co. 


Tar Heaters. 


Alger Supply Co. 
Littleford Bros. 


Tarvia. 
The Barrett Co. 


Testing Chemists. 


Dow & Smith. 
Howard, J. W. 
Kirschbraun, Lester. 
Van Trump, Isaac. 


Traction Engines. 


Austin-Western Road Machin- 
ery Co., The 


Traction Engines (Oil or Kero- 
gene). 


Austin-Western Road Mach. Co. 


Tractors. 
F. C. Austin Co., Inc 


Trailers. 
Warner Mfg. Co. 


Trench Braces. 
Kalamazoo Fdy. & Mach. Co. 


Trench Machinery. 


F. C. Austin Co., Ine, 

Buckeye Traction Ditcher Co. 
Holzbog & Bro., Geo. H. 
Kalamazoo Fay. & Machine Co, 
Pawling and Harnischfeger. 


Valves. 
Coldwell-Wilcox Co. 


Wall Coping. 
Cannelton Sewer Pipe Co. 


Warrenite. 
Warren Bros. Co. 


Water Pipe. 
American Cast Iron Pipe Co. 
Warren Foundry & Machine Co. 


Waterproofing. 
Barrett Co., The 
Truscon Steel Co. 

Water Purification. 


Electric Ozone Sterilizer Co. of 
America, 
Pennsylvania Salt Mfg. Co. 


Water Works Supplies and Equip- 
ment, 


American ogg ae Pipe Co. 


Alger Sup upply 
Coldwell- ay Co. 
Pennsylvania Salt Mfg. Co. 


Windows (Steel). 
Truscon Steel Co. 


Wire-Cut Lug Brick. 


Medal Paving Brick Co. 
Murphysboro Paving Brick Co. 
Springfield Paving Brick Co. 


Wood Block (Creosoted). 


Barrett Co., Th 
Republiie Greaseting Co. 


Wood Preservatives. 


Barrett Co., The 
DuPont Chemical Co. 
Republic Creosoting Co. 
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Acme Motor Truck Co., Cadillac, Mich 

Alger Supply Co., Chicago, III 

Alvord, John W., & Charles B. Burdick, Chicago, III 
American Cast Iron Pipe Co., Birmingham, Ala 
American Telephone and Telegraph Co., New York, N. Y... 
Austin-Western Road Machinery Co., Chicago, III 


Austin Co., Inc., F. C., Chicago, III 
Back cover and inside front cover 


Barrett Co., The, New York, N. Y 

Beach Mfg. Co., Charlotte, Mich... 

Bond Buyer, The, New York, N. Y 
Brossman, Chas., Indianapolis, Ind 
Brown, Mason L., & Son, Detroit, Mich 
Buckeye Traction Ditcher Co., Findlay, O 
Buyers’ Guide 


Cannelton Sewer Pipe Co., Cannelton, Ind 
Chicago Paving Laboratory, Chicago, III 
City Wastes Disposal Co., New York, N. Y 
Cleveland Stone Co., The, Cleveland, Ohio 
Coldwell-Wilcox Co., Newburgh, N. Y 
Collins, Charles E., Philadelphia, Pa 
Cummer & Son Co., The F. D., Cleveland, O 


Dee Clay Mfg. Co., W. E., Chicago, III 

Dee, Wm. E., Chicago, Ill 

Dow & Smith, New York, N. Y 

Duplex Truck Co., Lansing, Mich 

DuPont DeNemours & Co., Wilmington, Del 


East Iron and Machine Co., The, Lima, O 


Electric Ozone Sterilizer Co. of America, Chicago, III 
Front cover 


Federal Motor Truck Co., Detroit, Mich 
Ford Meter Box Co., Wabash, Ind 


Garford Motor Truck Co., Lima, O 

Garland, C. M., Chicago, Ill 

General Motors Truck Co., Pontiac, Mich 
Gramm-Bernstein Motor Truck Co., Lima, O 
Greeley, Samuel A., Chicago, III 


Heltzel Steel Form and Iron Co., Warren, O 
Holzbog & Bro., Geo. H., Jeffersonville, Ind 


Howard, J. W., New York, N. Y 


International Motor Co., New York, N. Y 


Jones, Sam L., Cincinnati, O 


Kalamazoo Foundry and Machine Co., Kalamazoo, Mich.. 36 
Kirchoffer, W. G., Madison, Wis.. 

Kissel Motor Car Co., Hartford, Wis 

Koehring Machine Co 

Kolesch & Co., New York, N. Y 


Lewis-Hall Iron Works, Detroit, Mich 
Littleford Bros., Cincinnati, O 
Lufkin Rule Co., The, Saginaw, Mich 


Mac Rae’s Blue Book, Chicago, III 
Madison Foundry Co., Cleveland, O 
McNutt, Lewis, Brazil, Ind 

Medal Paving Brick Co., Cleveland, O 
Mensch, L. J., Chicago, III 

Motor Truck Section 


Olsen Testing Machine Co., Philadelphia, Pa 
Owensboro Ditcher and Grader Co., Owensboro, Ky 


Pawling & Harnischfeger Co., Milwaukee, Wis 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa 
Pierce-Arrow Motor Car Co 

Potter, Alexander, New York, N. Y 


Republic Creosoting Co., Indianapolis, Ind 


Service Motor Truck Co., Wabash, Ind 
Schacht Motor Truck Co., Cincinnati, O 
Sherman Co., The W. J., Toledo, O 

Shields, W. S., Chicago, III 

Springfield Paving Brick Co., Springfield, III 
Standard Oil Co. (Indiana), Chicago, III 
Stewart, W. H., St. Louis, Mo 

Sullivan, Long & Hagerty, Bessemer, Ala 


Truscon Steel Co., Youngstown, O 


Uvalde Asphalt Paving Co., New York, N. Y 


Van Trump, Isaac, Chicago, Ill 
Vitrified Pipe Mfrs. Assn., Akron, O 


Warren Brothers Co., Boston, Mass 

Warren Foundry and Machine Co., New York, N. Y 
Waterloo Cement Machinery Corp., Waterloo, la 
Wilson Co., J. C., Detroit, Mich 

Wisconsin Motor Mfg. Co., Milwaukee, Wis 








tig ade 


